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REPORT 


OF THE BOARD OF CONTROL OF THE NEW YORK 
AGRICULTURAL EXPERIMENT STATION. 


To the Honorable the Legislature of the State of New York: 


I herewith respectfully submit, in behalf of the Board of Control, 
the Fourth Annual Report of the New York Agricultural Experi- 
ment Station. Its contents will explain the success which is now re- 
warding our efforts; and this, with the Report of the Treasurer, ren 
der unnecessary any extended remarks on my part. 


Respectfully submitted, 


ROBT. J. SWAN, 
President. 


Udiwols Siete Laboratory of Natweal Mistery 
Library 


TREASURERS REPORT. 





GENEVA, N. Y., December 11, 1885. 


To the Honorable the Legislature of the State of New York: 

As Treasurer of the Board of Control of the New York Agricultural Ex- 
periment Station, I do respectfully report : 
That I have received from the Comptroller of the State of New 

York, for the twelve months ending September 30th, 1885, the 

Bum OL oo see eaters ee Bee i A Ae Oe dae ce $19,401 65 


Amount paid by the Comptroller of the State of New York for the 
traveling expenses of the Board of Control, for the twelve 








months ending Sept. 0th, WSS0. 0. ee ee ee 598 35 
Cash on hand Oct. Ist, 1884.........-.... eek ee 3,447 95 
Total. cx 93 deo ae ic ata debe ited ee $23,447 95 


And I do further report, That I have expended during the twelve 
monthsending Sept. 80th, 1885, the sum of $20,085 25. Vouch- 
ers for which, duly audited by the Special Auditing Committee 
of the Board of Control, have been furnished the Comptroller of 
the State.of (New? onk sete 2 SU ee oats ae en a ee ee 


Properly classified, the expenditures have been as follows : 





Ralaries. See | bevcstyte de olen Ve a i oe ee ere $8,995 00 
Ta BOT ARR ke Cs ole ae i 2 ah rr 4,490 71 
Botanical Department.) 3... xe a senate eke oe oe 74 O01 
Farm Iniplements dnd Toolss 72 (22a ee ee ee ee 262 19 
Freight, Cartage and dixpress {i's Qa227ee OO oe ee ee 141 73 
Biel). pact Ape ew ee eek we Cece eee tes eee eee ee ie i rr 58 93 
Purniturey. seed bbe 5 3 eee ee Se ane ee 33 63 
Laboratory Department io: sou oe eck oe gle eae era 372 61 
LGU TAT Y ante tien -+.e- Sects bie Hes ope Oe tans ee 74 85 
Dive Stockett. .fo8ct © ee ek. Gee ee Deen | ae a 111 00 
Mahure andibertilizer. ac 52 uc. ¢ Pte ce Wee ae ee ee 509 77 
Permanent: Improvement ..\0.5 7. pee See a eee 56 79 
Postage: @xXpenses: 2-4 a0 08 <a eee ae 74 91 
PBrinting ews a. potas ese cee ie Sete! ae eeu ae ene 174 25 
ROPAITS woke oe eae an nL Ae Laelia ee ne ane eee 1000 53 
Scientific “A pparatuse oc. o.oo Sites eee ee 152 65 
Stationery 2c 20s ec See wie SSeS See ae repel wr ee 263 71 
DUNGTICS bi. Oo Ss a cn 160 38 
DUpplies See a ee eae a ai 721 32 
Tenement: sHous@s (oie: soe ace ca oe ee 1742 44 
SUT V CLECs ue Sie Le ae hace ett a aera Cre eee 443 98 
Pnstirante 22 ee. ue eee Se ee 169 86 

Total Expenditures.20. os 22e oes ee $20,085 25 


And I do further Report, That I have received during the twelve 
months ending Sept. 30th, 1885, from the Director of the State 
Experiment Station, for Produce of said Station sold, the sum of 
$780.41, which said sum of $780.41 has been duly paid over to 
the Treasurer of the State of New York:_222.. 6) ei 


WM. SLOSSON, 
Treasurer. 


Report of the Director. 


To the Board of Control of the New York Agricultural Experiment 
Station. 


GENTLEMEN.—I herewith submit my fourth annual report, for 
the calendar year 1885. 

The year upon the whole has been a favorable one for experiment, 
although the climatic conditions have been exceptional. ‘The cold 
of the winter was severe, a drought in the spring, abundance of rain- 
fall yet none too much during midsummer, and an excess of water 
in the late summer. The summary of our weather records, the de- 
tails of which appear elsewhere, may be consulted in the tables below; 
the assumed average being the twelve year records of Professor Wil- 
son, as published in our second report. 


1885. 
No. of days on Rain. Average rain- 
which rain fall: fall for 12 
was recorded. inches. years. 

etme: Olle eee aha BW ay 8 ea oe ig 1.594 
i 2) Se iD He Le Se a ae (eG Demers ere nten ks oe 
G1 gs 5 ga Menagp ay DPA De a AN alan 1.888 
Sites 1. Se ia afin Sala el: SI a bea er Se Pare 8.375 
Brava. yee 2 UN sree ik RNa A Gita ts sigan aye AN en aE 2.933 
Bee el ony IR aI ane RE aR AS Medea I 2.121 
1h ae Ac) Aa A ee lie Re A Of e oars seeos eOL 
Ja ae NECA ot aa Se ae syd Oa LS eS 3.690 
2 a De OLORA oe ea PRN A Nie RT RR De 2.499 
SS LO re uke ain 3 ey SO Eat ate eee ate 3.122 
Mere get Lips, OR SUE pep ieee Md oe OO ee eee 2.254 
St) ee eee pees EAM LAE OFT OMIA ithe 12 2.027 

Ca 1.94 in. in 5 hours. 

Aug. 21-22 ...--2.02 in. in 4 hours. 


The temperature records show the greatest heat and greatest cold 
recorded during any one month, the mean of the highest and lowest 
daily readings, and the mean of the three daily readings from which 
is derived the mean temperature of each month, which last is to be 
compared with the twelve year average. 
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Greatest Greatest Mean Mean 
heat cold of max. of min, 
°F mall ths temp. temp 
AS: a ree ei ppp Se mei eee one 0: OS ae ee 1135 
Hee hic ok poly Came cbstepe eauamo / ee be a ates PAM Rts a Mh, 0.9 
Mar.) SoS Hs) Saale map el Le emake 233 Lee 10.3 
vialy 6p ea Mee pa fs a Pal GO pnee tea ta AD D.cu Ween Ut re a ae 31.6 
Mayan." ah Ee GR Xam ened) AV (ro 8 AVG Aled CIT 647 02 ee 44, 
sohbet: Sec vane OUD aire innet cane 4D ee od ee 52.9 
Witla 00.5.2 S100 204 AC OE Is pay OM PUNE s fe Sa 59.8 
Ate aes OD. 0s See eee AA) eA ee (Quien cae 56.3 
Deptince ce 21d Ed pe cee Sead AO) Oceans 69,205 Jaro 48.6 
Oebainr ey AOSOSW SEL BOM IS Oe HSI eee 40.2 
NOV eC rome | Ra Maras Vara LS: 02 ieee yt aes 33.0 
1 Bi sy Og ie Mapareap 5s 4 Mas Bee eats 4:0) seen ss 30), 0) 0-5 eee 20.39" 
Mean air temperatures. 1885 mean 12 years average 
Standard Time. monthly mean monthly 
AS MIN 6 PPM. temp. °F. temp. °F. 
Ee esting a alin 25 ey la i Be Bae galas oo pm 21,00 O: oo eee 29.29 
Pepe fee 8 sO ee en OC 20.09 
Maur ee DPS LS, i, peeds Meat ee Ue are ee ee 20.06 |. 32.26 
Tea i tery pee AM PA 0 at al 9 S34 Oath). Scarce! oth 58 49.31) 2 eee 43.21 
Ny er le B06 GONG a0 Ol on siete wer ane Deel en eee 55.66 
Ay aL AM ald gh GU, 1") AUN" 1" GOs eee siete 00. 000205 ees 64.93 
gL es 2 ce 65.8) Me Os oe aye eer eee TROL oe eee 70.28 
Ha egeeumnye Wearig eM SER CLS Be hse AAs LA a peed oss eta 1s OS 60.76 <2 68.08 
RueT by ae ae ore DO. Dl OO ECOL ayy etmenme ees wee 60.32. ee 60.47 
Oots.. oo zs Pte Hem Pt GU te Ps Ber ages he sg hE 48.965 > 43 eee 49,66 
NOV. 08 lee Daye. O BONA ie ae ee 39: 98 Ly ee bhem Beseape sy gt Be 
CO Fey eRGn eae ys 240094 BLA. 29. 6M 2s 2 2 OG eee 25.56 
The averages for the seasons are as below:— 
Rainfall: inches. Temperature. 
1885. Av. of 12 years. Av. for 
in. in 1885. 12 years. 
Spring.) 2.40~. ge Fa! 1 age 40.50°....44.21° 
Summer 12.15. -.-. TORQUE Ae 68,030 6 fae 
Autumn 6,55-_---- Uoige ia es 49,75 _.. 149.527 
Wantere ee eee. . a ah Re A de eo. Aaa 
30.922 47.20 


The hottest average for the day, in the twelve years records, was 
July 20, 1884, when the mean temperature was 84.7°. In 1885, the 
hottest average day was July 17, the mean temperature recorded be- 
ing 83.5°. 

The coldest average day for the twelve years was -14.2 on Feb, 6, 
1885. On Feb. 11, 1885, the mean temperature for the day was 
—5.58°. | 

The hottest and coldest points reached during the 12 years were 
96.5° and -18.5°; the hottest and coldest recorded in 1885 were July 
17, 90.5° and Feb. 12, -12°. 

Through the ingenuity of Mr. Babcock, an apparatus was pre- 
pared for recording the hours of sunshine. The details of the ob- 
servations and a description of the apparatus will appear elsewhere, 
but the summary of the results may find place here. 


3 P 


Hours of Possible hours Per cent. Per cent. 


sunlight of sunshine sunshine of 

recorded, (approximate) recorded. Cloud. 
Mayetuls< DNR POI Lye pape. fag eet SD Skee She AMsuusans: 52.7 
Ani (i: Seapeeeae Oise iE uo iee OTT al ey Raa a Gils Bees ante 38.5 
Jee a's BAOgris citgtverlsl met E00 Ue oleae OR Oe pews 37.4 
Ae Bars m0 Kuen vis be ARS waive B34 Ua 48:3. u) fh: 5.7 
a Dbesanax Mou ori esse Lh OOM ILAY 28 ae 3 G2; Os ysnuas 38.0 
ete shoud 13004 Aevaweadt tag SLs any ie BOOT 3 60.1 
MOVs. 2 Pin wey Lees BOB ese Sn eee LEY ett t 81.9 
Meee DUS os Hy. Ge fe 284s U2 ede: eat os Tike BRAS 


The peculiarity of the plant growing of the season has been the 
luxuriant growth of the foliage, especially marked in the Cucurbit- 
aceous plants and in tomatoes. What the relative influences towards 
this result of moisture, temperature, or actinism must remain un- 
known until our records are more complete. 

Our soil thermometers were placed in the ground on April 10, but 
were maliciously destroyed during the night of April 20. We were 
unable to procure new instruments until June 12, and these were for 
a different depth than those heretofore in use, a matter of regret, as 
also the break in our records. 

That the one factor of temperature alone is insufficient for the pur- 
pose of noting the relations of climate to growth may be illustrated 
by two varieties of corn, the one early the other late, noting the days 
between vegetation and bloom, and the sum of the mean tempera- 
tures of each day during this interval. It will be seen that while 
the earlier variety required more heat units in 1885, the later va- 
riety required less. | 

WAUSHAKUM CORN (Flint) 
Planted. Vegetated. Bloomed. Days between Sum of mean daily 


Veg. and Bi. temp. bet. veg. and bl. 
1883 May 16 May 28 July 23 56 3727° 
26 


1884 “Somat hi, 4 ist | 56 8659° 

1885 £29201 8 828 FFL BIT 60 4108° 
CHESTER CO. MAMMOTH (Sweet) 

1883 May 16 May 28 Aug. 10 74 5117° 

isa. “*: 19 36 ee La 80 5268° 

1885 hal Le; June 1 ee melLG 70 4850° 


The explanation of such discrepancies as shown in the above tab- 
ular statement may be looked for in actinic records, had such been 
kept during the years preceding the present, but the most import- 
ant use of these figures is to call attention to the necessity of careful 
and scientific meteorological and climatic studies as an aid to enable 
us to predict from local studies of plant growth and cropping what 
may be expected to occur in other regions whose climatic conditions 
are known. 

The lysimeter records have been kept as usual during the year. 
The value of these observations must arise through the length of 
their continuance, and hence we shall postpone their discussion un- 
til a later date. When these records are discussed, the results will 
doubtless prove of value as throwing some light upon the subject of 
nitrification within. the soil, but the influence of cultivation upon the 
checking of evaporative changes in the soil can at present be readily 
read from the figures which are given in the chemist’s report. 
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The subject of the nomenclature of our agricultural plants is one 
of prime importance, and much work has been devoted to this mat- 
ter, as also to the connected question as to what points in our vege- 
tables are diagnostic; that is, what points of description there are 
which are stable as against the changes induced by season and fertil- 
ity of the soil. The botanist is able to identify a variety of plant, 
without regard to whether the plant is depauperate or vigorous, and 
it seems reasonable to infer that equal success may be expected in 
our study of agricultual varieties. The more our experience with 
cultivated plants, the firmer our belief is in the stability of types of 
varieties, and our observations all tend to prove the importance of 
variety to the grower, and the necessity of identification as prelimi- 
nary to the recommendation of anyone sort. In the report of the hor- 
ticulturist will be found much descriptive matter, as well as experi- 
mental determinations which are well worth the careful attention of 
the progressive agriculturist. 

The subject of ‘‘ duplicates” is one which is deserving even of a 
tedious discussion, as the whole value of our deductions derived 
from plat work must be based on this study. Single or even mul- 
tiple trials extending over but few seasons are incapable of telling 
which is the better of two fertilizers used until we can interpret 
correctly the divergences which occur between crops grown upon 
plats arranged for and treated as duplicates, and even where this 
difficulty is surmounted we must wisely recognize what of our results 
are local only, and what can be used for purposes of generalization. 
The whole matter of fertilization experimentation upon the plat sys- 
tem is one which must be studied carefully for many years beiore 
we can even hope to advance beyond the present illusory position 
which is so befogging to the public, and whose published results are 
often so belittling to experimenters. Such results as are obtained 
may however prove of service in formulating future advance if the 
figures gained are grouped and studied in accordance with the teach- 
ings of the mathematics of averages and probabilities, and if cor- 
rected in accordance with the influences that may be logically as- 
cribed to the physical conditions of moisture, temperature and 
actinism. This view of the position inculcates the idea that the 
same area of plat cannot be equally efficacious for different sorts of 
plants, but that the number of plants under observation must be a 
leading factor, and that the areas used must be so diversified as to give 
for each trial a sufficient number of plants to allow of the applica- 
tion of the mathematical doctrine of equalization through which 
extremes appear equally upon either side of the mean, and accidental 
results can thus be eliminated from the conclusion. The doctrine 
of chances must enter into agricultural studies to a greater extent 
than has been customary, before we can secure results which will 
admit of safe generalization. That the Station has not carried out 
these views in full is only to be explained by the fact that the method 
is yet under study, and our circumstances do not yet admit of close 
application. 

The report of the botanist is noteworthy from the conclusions ar- 
rived at with reference to the cause of pear blight; the difficulties 
attending this investigation can only be appreciated by experts, but 
the success of the demonstration cannot be questioned by the pear- 
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grower. ‘The investigation of various rots, rusts and scabs to which 
vegetation is subject will, it is thought, ultimately prove of high value. 

In the chemist’s report will be found the evidence of much work 
accomplished. Especial attention has been directed towards milk 
analysis and treatment with reference to the influence of the food of 
the cow upon the milk in its food and churning relations. <A list of 
food analyses made during the year, and combined in a table with 
the results of previous years, are also given, as wellas other work of 
a miscellaneous character. The lysimeter water analyses, as well as 
that of water collected from our drains and from the stream, are put 
upon record for future use and discussion. 

The work of our Assistant Chemist upon the artificial digestion 
of fodders, and also his investigations upon the action of phosphoric 
acid in fertilizers deserve especial notice; the first subject has given 
results of great promise, and forecasts the time when the value of 
cattle foods can be directly determined in the laboratory under con- 
ditions which are under exact control. 

The weather records have been under the direct charge of our first 
assistant, and have been conscientiously recorded. The study of the 
cereals by Mr. Plumb has occupied much of his attention, and is a 
work which has been much required. His descriptions as given in 
his report are of interest and of value as forecasting the results to- 
ward which this year’s effort stands in the form of progress, 

Our feeding experiments are reported quite fully ; these, however, 
must be regarded rather as marking progress than as complete. The 
method of interpretation used seems the proper one, and attention 
is called here to this method as obviating the danger of cancellation 
in the use of figures gained from unequal condition and relations of 
the animal and the food under the circumstance of practise. If our 
ideas are correct, true incorporation of figures into averages which 
shall define the laws of nutrition can only take place when the con- 
ditions are either gaining or losing, and such periods require sepa- 
rate study. Hence our choice is few animals carefully studied as in- 
dividuals, rather than many animals studied in mass. 

Our Horticulturist’s report is as usual, largely tabular. These 
tables represent much labor, and it is believed will prove ultimately 
of use, when the subject of agricultural botany becomes more of a 
study than at present. We desire to put data upon record, which 
becoming cumulative from year to year, will in time allow of our 
horticultural work being reviewed and studied with reference to the 
influences exerted by climate, soil and selection. Some of the ex- 
perimental work here reported is worthy of serious examination by 
the farmer and gardener, as giving valuable clues which being fol- 
lowed out promise to conduct to a knowledge of certain conditions 
which can be influenced towards contributing to our success. Hach 
year we propose to devote some space to descriptive and nomencla- 
ture work ; in 1882 and 1883 we had beans, in 1884 maize and peas, 
in this report lettuce and certain cereals, but this work, as much 
other, must be considered rather as progressive than as complete. 

The Assistant Horticulturist makes a report upon roots, as sup- 
plementary to a like study in 1884. This investigation seems to 
have important bearings upon the study of fer tilization and rotation, 
but many more observations are required before there can be safety 
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in generalization, for we have not as yet investigated the distinct 
influences of soil and manure upon the rooting habits of plants. 
At present it will not be surprising if their appears to be contradic- 
tion between results reported for the same species of plant from year 
to vear. 

The study of agriculture is a complex one, involving chemical, 
physical, biological, mathematical, and personal factors, and each 
branch of science must be called upon for assistance In common 
problems under investigation, and there must necessarily be no strict 
divisions into departmental work. ‘The various subdivisions of our 
working force being for convenience of administration only are not 
allowed to act as a barrier against co-operative work. The labora- 
tory is under the charge of the chemist, but any member of our staff 
can go there for assistance or to obtain the use of facilities for his 
work, and our chemist in turn has the garden, the field, and the 
farm at his disposal. The whole staff have equal rights and privi- 
leges, and I am happy to report that now for four years harmony has 
existed, and the spirit of mutual helpfulness has been ever present, 
thus adding very much to the efficiency of the Station, and to the 
easing of my own multiple and often involved duties. I trust that 
with accumulated material, and with the continuance of the esprit 
de corps of my assistants the time may soon come when the subor- 
dinate relations of the part to the whole shall become better defined 
in our reports, which at present are allowed to appear fragmentary 
in their character. 

DONORS. 


Among our friends we are under especial obligation to Messrs. Vil- 
morin, Andrieux & Cie, seedsmen of Paris, who have placed at our 
disposal already for several years, free of cost not only such seeds as 
they keep in stock, but as well their personal service in procuring 
seed not on the market. The seed procured from them serve us as 
standards for our comparisons, not alone from their high quality and 
general trueness to name, but also because they represent varieties 
described in that admirable volume by the Messrs. Vilmorin, entitled 
‘‘ Les Plantes Potageres.” We cannot refrain from mentioning also 
the liberality and friendliness of Messrs. Thorburn & Co., seedsmen 
of New York, who have not alone refused all payment for whatso- 
ever orders we have placed with them, but have also freely supplied 
us with articles of interest, and have held themselves ready to re- 
spond to such calls for information as we have found useful to make. 
We are also under renewed obligations to those other seedsmen whose 
names appear in our list of donors, and if we do not mention them 
more particularly it is only because circumstances have uot led us to 
take advantage of their willingness to accommodate. It speaks well 
for seedsmen that they are ever willing to aid us and to profit by our 
work, and that they seem desirous that we shall be outspoken in our 
comments upon the quality and purity of their wares. 

We have received, in 1885 : 

Jan. 7. Of J. J. DeForest, Duanesburg, N. Y., one file of ‘‘ The 
Husbandman,” nearly complete. 

Jan. 7. Of Duryea Starch Manufacturing Co., Glen Cove, Long 
Island, 8 bbls. starch feed. 
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Jan. 7. Of Department of Agriculture, Washington, D. C., sor- 
ghum seed and oats, and at various other times during the year pack- 
ages of seed wheat and rye. 


Jan. 22. Of Hiram Sibley & Co., seedsmen, Rochester, N. Y., a 
fine assortment of field and garden seeds; also Mar. 21, ten varieties 
of seed oats ; also Sept. 3, seven varieties of seed wheat. 


Jan, 26. Of Dr. H. Lassing, New York, ‘‘mochu gornu,” or 
“‘male rice,” from Japan. | 

Jan. 2%. Of J. M. Thorburn & Co., seedsmen, New York, N.Y., 
a fine collection of seed, together with the privilege of ordering seeds 
free of cost selected from their large stock ; also April 8, a tuber of 
the ‘* Thorburn” potato ; also May 4, one hundred and thirty pack- 
ets of flower seeds, etc. . 

Jan. 27. Of Peter Henderson & Co., seedsmen, New York, a col- 
lection of seeds. 

Jan. 27. Of D. Landreth & Sons, Seedsmen, Philadelphia, Pa., 
a collection of seeds ; also May 8, tubers of the wild potato. 

Feb. 17. Of Prof. L. B. Arnold, Rochester, N. Y., grape seeds 
from single seeded grapes from bunches nearly seedless. 

Feb. 23. Of Jos. Breck & Son; Seedsmen, Boston, the free filling 
of an order for seed. 

Mar. 16. Of J. G. Swan, Port Townsend, W. T., a collection of 
seeds. 

Mar. 16. Of W. B. Jones & Co. Seedsmen, Herndon, Ga., a 
fine assortment of Cow pea seed. 

Mar. 16. Of J. A. Everitt, Seedsmen, Watsontown, Pa., packets 
of garden seeds. 

Mar. 18. Of Dr. Edward Palmer, Smithsonian Institution, Wash- 
ington, D. C., samples of the corn grown by the Cocopa Indians. 

Mar. 19. Of A. H. Moss, Wellsburg, N. Y., samples of hybridized 
tobacco seed. 

Mar. 19. Of W. L. Herschey, Landisville, Pa., one stone fork. 

Mar. 21. Of Barak Wright, Highlands, N. C., one packet of 
apple seed. 

Mar. 25. Of Messrs. Vilmorin, Andrieux & Cie, Seedsmen, Paris, 
France, two hundred and forty six varieties of vegetable seeds ; also 
in October, forty nine varieties of commercial wheats, with the 
privilege of selection from their hundreds of samples collected from 
all quarters of the globe. 

Mar. 31. Of American Glucose Company, Buffalo, N. Y., twelve 
barrels of sugar meal or wet feed. 

Mar. 31. Of John O’Donnell, Jamaica, N. Y., four barrels of 
Acme fertilizer. 

Apr. 13. Of Prof. W. R. Lazenby, Director of the Ohio Agricul- 
tural Experiment Station, Columbus, their 3rd Annual Report ; 
also May 1, three varieties of Strawberry plants for experimental 
use. 

Apr. 13. Of F. H. Horsford, Seed grower, Charlotte, Vt., one 
packet Horsford’s Market Garden Pea; also Aug. 22, two packets 
of seed wheat. 

Apr. 14. Of Howecroft and Watkins, Seedsmen, London, Eng., 
thirty-two large packets of vegetable seeds. 
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Apr. 14. Of H. N. Smith, seed grower, South Sudbury, Mass., 
one packet of Extra Early Peas. 

Apr. 22. Of Pringle & Horsford, Seed growers, Charlotte, Vt., 
one packet of peas. 

Apr. 27%. Of J. T. Lovett, nurseryman, Little Silver, N. J., six 
plants of Miller’s Woodland Raspberry. 


May 2. Of J. F. Tillinghast, Seedsman, LePlume, Pa., seven 
packets of cabbage seed ; also Sept. 12, one package of Tillinghast’s 
Cabbage Pest Powder. 

May 4. Of A. Reger, Somerville, N. J., one hand fertilizer and 
insecticide distributor. 

May 7. Of C. L. VanDeusen Nursery Company, Geneva, N. Y., 
four varieties of strawberry, seven of raspberry, and five of grape 
vines. 

May 15. Of J. C. Robinson, Belcher, N. Y., one tuber of seed- 
ling potato ‘‘ No. 7.” 

May 18. Of Chas. W. Garfield, Sec’y, Grand Rapids, Mich., Re- 
ports of the Secretary of the Michigan Horticultural Society for 
1884. 

May 18. Of Hon. J. W. Wadsworth, M. C., Geneseo, NV X7, 
vol’s. IX, X and XI, U. S. Census of 1880, 

May 22. Of T. H. Hoskins, Newport, Vt., two packets of new 
seed peas of his own production ; also May 27, packets of various 
seed beans. 

May 29. Of D. Bouck, Lockport, N. Y., ears of ‘‘ California” 
and ‘‘ Scoharie ” sweet corn. 

Aug. 6. Of O. H. Alexander, Charlotte, Vt., two packets of seed 
wheat. 

Aug. 16. Of John Lovel, Driffield, Yorks, England, plants of 
Filbert Pine Strawberry (5-leaved). 

Aug. 29. Of R. G. Cuist, New Market, Ind., four packets of 
wheat. 

Aug. 31. Of Prof. S. F. Baird, Sec’y, Smithsonian Institution, 
Washington, D. C., Report for 1883. 

Aug. 31. Of Prof. C. W. Dabney, Director, Report of the N. C. 
Agricultural Experiment Station for 1884. 

Aug. 31. Of D. M. Ferry & Co., Seedsmen, Detroit, Mich., five 
packets of wheat. 

Sept. 16. Of Patterson Bros., Windfall, Ind., packets of wheat. 

Sept. 20. Of Nash & Bro., Millington, N. J., one Acme harrow. 

Oct. 1: OF GA’ Dietz, Chambersburg, Pa., ’ packets and heads 
of wheat. 

Oct. 1. Of R. Johnson, Shortsville, N. Y., raspberry and straw- 
berry plants of new varieties. 

Oct. 13. Of Prof. H. E. Blount, Fort Collins, Col., a collection 
of small packets of seed wheat. 

Oct. 13. Of Prof. Wm. Trelease, Sec’y, Transactions of the Wis- 
consin State Horticultural Society for 1885. 

Oct. 16. Of R. G. Baird, Sec’y, Michigan Board of Agriculture 
Report, 1884. 

Nov: 9. Of ——, Report of the Wisconsin Agricultural Experi- 
ment Station for 1884. 
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BULLETINS. 


During the year Bulletins No. CVII to CXV, old series, have been 
issued in slips to newspapers, stations, colleges, and a few gentlemen 
interested in agricultural research. July 18, we commenced a new 
series, in sheet form, as we find a general desire among recipients 
that they might appear in a form more suitable for preservation. 
Up to date we have issued No. I to VI, of the new series. 

Our Bulletins have been freely copied by the press, as we have 
heard of their appearance in many papers which we do not see. 
Those papers in which we have seen their use are in the subjoined 
list:— : 

American Cultivator, Boston, Mass. 

American Farmer, Baltimore, Md. 

American Garden, Greenfield, Mass. 

American Grange Bulletin, Cincinnati, O. 

American Rural Home, Rochester, N. Y. 

American Seedsman, LaPlume, Pa. 

Boston Weekly Post, Boston, Mass. 

Brewers Journal, New York, N. Y. 

Budget, Babylon, N. Y. 

Country Gentleman, Albany, N. Y. 

Delaware Dairyman and Register, Franklin, N. Y. 

Dunkirk Journal, Dunkirk, N. Y. 

Farm, Field & Stockman, Chicago, III. 

Farmer, Malone, N. Y. 

Farmer & Dairyman, Syracuse N. Y. 

Farmers Advocate, London P. O., Can. 

Farmers Review, Chicago, Ill. 

Geneva Advertiser, Geneva, N. Y. 

Geneva Chronicle, Geneva, N. Y. 

Geneva Courier, Geneva, N. Y. 

Geneva Gazette, Geneva, N. Y. 

Hearthstone, Farm and Nation, Philadelphia, Pa. 

Home Farm, Augusta, Me. 

Husbandman, Elmira, N. Y. 

Maryland Farmer, Baltimore, Md. 

Massachusetts Plowman, Boston, Mass. 

National Live Stock Journal, Chicago, III. 

New England Farmer, Boston, Mass. 

New Englund Homestead, Springfield, Mass. 

New York Weekly Tribune, New York, N. Y. 

New York Weekly World, New York, N. Y. 

Orange County Farmer, Port Jervis, N. Y. 

Orchard & Garden, Little Silver, N. J. 

Our Country Home, Greenfield, Mass. 

Pacific Rural Press, San Francisco, Cal. 

Phelps Citizen, Phelps, N. Y. 

Practical Farmer, Philadelphia, Pa. 

Rochester Democrat and Chronicle, Rochester, N. Y. 

Rural New Yorker, New York, N. Y. 

Southern Cultivator, Atlanta, Ga. 

Southern Planter, Richmond, Va. 

Weekly Press, Philadelphia, Pa. 
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GLUCOSE OR STARCH WASTE AS CATTLE Foops. 


The object of these feeding experiments commenced Dec. 11, 
1884, isto determine the value of the wastes of the glucose and starch 
factories as afood, when used in the fresh, acid, and dried condition. 
These foods appear upon the market under various names. 


The ‘‘ wet feed” or *‘ corn feed” or ‘‘ starch feed” or “‘ slump” 
is the first or raw waste from the manufacture of starch or glucose, 
it being that part of the maize grain from which the starch has been 
removed, and is sold in its wet state, more or less freed from the 
water of manufacture, but always wet and freed from a portion of 
the gluten of the grain. It presents a not unattractive appearance 
when fresh, and is subject, upon exposure, to an acid fermentation, 
which is said to pass at times into the putrefactive, but no putridity 
was developed with us during the season it was kept stored for use, 
and used. 


The ‘‘dry feed” or ‘‘ starch meal” is the ‘‘ wet feed” brought 
toa dry state before being sold, by the evaporation of the water, and 
often more or less of the gluten which has been removed added to the 
dry product. It is a yellow, flaky or bran like product, sweet and 
well tasted, and being dry, is subject to no acid or putrefactive 
changes. 


The ‘‘ gluten meal,” not fed in these experiments, is the gluti- 
nous portion of the starch waste, roughly separated from the gross 
waste, and whose removal leaves the wet feed. It is dried and 
ground and appears in the market in the form of a handsome yellow 
meal, sweet and pleasantly flavored. 


The analyses of these various products, as made at the Station, to- 
gether with that of the hay and corn meal which entered into these 
experiments, are as below : 

Hay. 9) “Wet “Wet. "Dry Corn Gluten meal 
feed’’ feed” feed’, ; meal. 


Duryea Am. Glu- Av. of3 Wau- From From 
Starch cose Co. analyses. shakum Chicago Am.Glu- 


Co. Duryea’ Flint cose Co. 
yas Corn. 
0. 
Water 14.18 68.51 65.50 12.59 15.80 7.31 8.25 
Ash 6.16 21 18 .67 1.05 74 .86 
Albuminoid (N.x.6.25) 10.36 6.55 4.31 16.09 10.81 28.08 30.16 
Crude fiber 29.38 2.07 4,29 8.22 1.58 73 2.44 


Nitrogen-free extract 36.88 18.69 22.46 56.72 67.64 54.46 53.13 
Ether extract (Fat) 8.09 3.9%), 8.26 15.7%) 3.62 3.8780 eG 


The cattle used were two native cows, Ceres and Juno purchased 
in new milk, and landed at the station Dec. 10, 1884. They were at 
once placed in the experimental barn, in which they were kept until 
April, without exercise; but in April were turned out daily on 
pleasant days into a small paddock from which all feed had been 
carefully removed. These cattle were weighed daily each morning 
before being fed or watered, and their food and water was weighed 
to them, and the unconsumed portions, if any, carefully collected 
and weighed, the difference between the weighings thus giving the 
amount of food consumed. ‘The cattle scales weigh to the pound ; 
the feed scales, upon which each milking was also weighed, turn with 
one quarter of an ounce. 
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The feeding trials can be divided into periods, as follows :— 


Period Ay 
Period EA. 


Period * IIT. 
Period IV. 


Period Vi 


Period. &.'ViI. 


Period VII. 
Period VIII. 


Dec. 2 to Dec. 24, 1884. Hay ad libitum. 

Dec. 25 to Jan. 24, 1885. Duryea’s ‘‘ Wet feed” ad 
libitum, and then hay ad libitum. The ‘‘ wet feed ” 
of this trial contained 0.193 per cent of free acid 
calculated as acetic, or expressed in vinegar from 3 
to 6 per cent. 

Jan. 25 to Feb. 5. Hay ad libitum. 

Feb. 6 to Feb. 27. Hay and ‘“‘ Dry feed,” the hay ad 
hbitum. 

Feb. 28 to Mar. 21. Hay and ‘‘ Dry feed,” to which 
200 cc. of an acetic acid solution was added, about 
equivalent to the acid fed daily during Period II. 
March 22 to Mar. 30. Hay and ‘‘ Dry feed,” to 
which 400 ce. of an acetic acid solution was added, 
about equivalent to twice the acid fed daily during 
Period I. 3 

Apr. 1 to Apr. 22. Hay and the American Glucose 
Co’s ‘* Wet Feed,” the feed in a sweet condition. 
Hay ad libitum, and 8 lbs. corn meal. 


The daily data, during these periods, is given in a tabular form in 
the tables which follow :— 
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PERIOD I. (Hay) 


Foop CONSUMED. 


1884. Weight of Cows Hay. Water Drank Milk Yield. 
Co es -—o- Ooo oS evr - or 
Ceres | Juno Ceres Juno Ceres Juno Ceres | Juno 

Nes lbs. | Ibs. lbs. lbs. lbs. | Ibs. lbs, Ibs. 


Pea Guo) Eleiulialt we), 0 89.6 80.9 19:7 eS 
LO AQ NOV) O50 Btu 25.0 reese trata 21.6 | 20.6 
TA WB) OS 183. On| a Dts On bh ROM Unum oa 21.4 || 20.9 
157 1 77071), 985.5 1120. Ow) 92020. he Sh fral 82.0 22.5 | 21.0 
16.) 770° | 985. |. 2827. |)-23.8 61.9 | 65.8 29,9 «| SeOne 
Deo P54 ol OVS ile Oo Se elt O04 OR Oo kta AD 20.5 wilehert 
P35 PGR ORS ods LOA Na nasa aL 201, 4al Oat 
19 76s Od aal elOrb Wiikoeb 69.2 sau tone 20:6 4 hour 
R01 759.1) 947 12d.30 | 2401 68.2 | 96.3 19:8 4502 
ALE FBI OTA WeSu6 lec 28 eis Ve OME GOEL 19.2.1, 10:2 
A844 TOL) 1 258h019,0 1218.9 GS au iad, 20,04 aol? 
20° 1 7527) 950. | 24.0 1. 23:2 | 80:5 Indes 18.9.5\ Tae 
a4) 779° 1 965 | 21.5, |. 24.2 1 84.8 Soca | Gio ae 

271.1..945 41 81.5), A214 7 74 BGs | 00 


14.d8.f 758.4, 967 1022.0 .)) (22.0 iN 70.9 20.6 | 19.8 
PERIOD II. (Hay and acid ‘‘wet feed ”) 









Dec. 
25-1 769 | 955: 119.6) 5.04144 7515.0 1-73:6.1 50.35 ise eee 
26. 1.767.)| 949 | 19.4) 9.0 )14:6 ) 17.0 )%6.67 57.051 Tee 
297.1 F72.°| 948 -24.2:1110.05:19261-17.0 | 65.25 62.40) 
28: | 773°| 949°)16.5 | 10.07 14.5:1).19,0)) 63.30) 40.4 1a? tig 
29.1 762°).940 1.19.51 10.0) 14.5 | 21.01 63:3 750.9 4eRe eee 
80 | 752.1.941 ).19.5 | 15.0} 14:41.23.0 | 8a21)) 48/6 pepe a eee 
31.) 768 | 9387 (14,7 (15.07 14:3 125.0 1.07.09 '50. 8 ee 
Jan. 
1 |. 75t] 948 416.5)| 1520) 9.61 27.05-65.5 1 28.8" eae 
2 | 754 1 925 116.7115.0 | 9°81 29.0 1 62.6 | 40.9: 24a 
3.1 754) 927 (24.7 1.20.0 711.8 | 81,.059°63854 PON 
4 | 759 | 931 | 19.4 | 25.0 | 11.5 | 33.0 | 64.2 | 35.2 | 24.7 | 25.1 
5 | 760. | 9338 | 14:65:25.0 |). 7.6 135.07) 68.6124, 95 eo 
6 1/7638) 917 | 10.9 '1°22.0) 6.97) 37.01 51.3 | 44.1 | eb ae 
Po 7431) 917 118.91 20,0) 6.9'1-39.0 | 78/9 | 312 ae aie 
8 1-755 | 912. 1° 3.9 1.28.07} .0.9 | 62.7 | 89.4 |'64.19 | goa eee 
9°) %72)) 948° 1 11:9'1:20:0] (9.01) 3:0 | 45.4 115.97 eee 
10° '| 741°) 896 |) 5:0 135.0) -5.0 |'40.0 | 47.9 | 63,9" 27a 
1134) °7382°1.926.1..5:0-) 2827-41 8.041 40.0 139.2 1:13.07 (ae 
12°) 719 |. 899 1:15:04 10.0) 5.0 | 45.0 | 56:07) 42:6" | 26 ieee 
13°) 725 4904 |° 9.9:1°30:0-| 9.71) 20.01 62/6741. 95 2a eee 
146.) 7414-897 1.4.9930/0% 4:9 1380207 1709 16.8 ee 
14 7138} 878 +-4.9 F196) 51071 40.01 4307 | 42/5 Gee ee 
16°) 708 | 896 }14.9. 8:61 9.87 10.0 | 5351] 41 Gear eae 
LP 917 |. 885: 1 19.8 | 14:29. 12:77) 20.01 67.2 | 726 nee 
18 4 %39 | 916 | 9.9]|19.2] 9.9 ’ ; 
191873865 19° B93 21S /O23-898.0 
R00 708 |) SIF HIS 700 MD in ae 
RPM OL GOO LoL Da Fae eas 
Bo OG MOO LAR eLastGl ube Utne 
Ro) beta te LL es he) sero a 
24 | 80010908 119,98 2o0 1979 
919 | 13.9 10.0 











Jan. 
25 


a7 
28 
29 
30 
31 


Cr He CO aes 


12 ds 


10 
TI 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


22 ds 
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PERIOD III. (Hay) 


Foop CONSUMED. 


Water Drunk 


Milk Yield. 


oo a OO es —_——_—“ 7 





Weight of Cows Hay. 
Ceres | Juno Ceres Juno 
lbs. lbs. lbs. lbs. 
718 890 19.9 15.0 
730 908 29.8 19.8 
748 920 19.7 19.9 
753 912 20.0 20.0 
714 910 24,4 LOST 
700 907 19.9 19:7 
744 914 23.0 19.4 
100 906 19.6 19.5 
743 896 19.4 Lose 
755 933 24.6 1B ey 
768 905 24,7 LUPE 
767 866 R4.1 LOM 
746 905 22.4 19.9 


766 
751 
708 
749 
765 
759 
756 
745 
745 
745 
751 
745 
750 
V51 
750 
748 
753 
740 
720 
742 
T2Q27% 
735 


745 





Ceres 


lbs. 


DDO MNIMND 
SEO See ee rae 
te 


ates 


16.2 


© Sd <2 W SO CUS 


CO 6c CO SH Or 
Ne} 
WD Fr Hd Cr 


Juno 


lbs. 


—— 
rt CHS Ot 
go Sto WG 
~2 WS CH © OO 


_ 


Cv Sp Or Or Or torres 
A wth ate RE 
Ore FPO OL Ww © 


Oo 
bor 
ft 


PERIOD IV. (Hay and ‘‘ dry feed ”) 


920 
896 
841 
899 
880 
900 
893 
858 
879 
891 
915 
915 
910 
885 
893 
894 
908 
913 
889 
877 
879 
905 


893 


15.0 
14.9 
15.0 
19.9 
14.9 
17.0 
16.9 
16.5 
16.5 
19.8 
19.6 
19.6 
18.9 
14,7 
19.6 
18.4 
14.7 . 
14.2 
14.6 
14,7 
14.9 
14.8 


16.6 


73 1D SD SO ~¥ ~¥ FCO 7% ~2 OO 00 GO 90 Go GO G0 GO 9 GO GO 
Set SS OS Oe CO OVS OOO OS SF SS Ore aa S 


ne 
co 


15.0 
10.1 
10.0 
10.0 
15.0 
16.8 
12.6 


at 
eet 
GO 


pe et ek pe pe pt pe 
ere ee ee 
OR DVR OD 


et RS 
Pe 22: OF 
or GS 


13.8 


13.5 


ae Ores 90 Se OF LAE Oe Pe 
Sno oo Roo OomC Om OCC SC OSSo SS 


8.0 


SW 


AWRAWDMNUDMDIOMDWDIORABHBW 20 
Ree a ae ag te Son Sow OE Ee ee con ae ee 
MAWMNODCOR RH RIOPRRWEERRVDOKO 


-~3 
se 
-~z 


He 


= 
S 


MAA WAND AANWEADYN 
ea eres pea ote ater Sos ona Sites wor cast coe QR Se 
CON IWROE EPOCH DILDO 


wo or 
haa 
2-3 


41.5 


on 
= 
wo 


76.8 
45.9 


52.9 


Ceres 
lbs. 


20.4 
21.6 
20.0 
21.6 
19.0 
19.8 
17.9 


fp ped FE FE. 
SMS SRS sage ars 
wW <2 CO OD Ct 


19.9 


WWW WNW WN NNW NWNNWWNNNWWWHWYD 
Gees hg ite eek oe Seek OP FR ee oe oe ete 
WPLWIWIWOHHLROWORONYOOKHWAWE 


2 
ae 
on 








Juno 
lbs. 


25.0 
20.9 
if oa 
19.0 
18.9 
18.0 
18.2 


18.2 
17.0 
17.3 
17.0 
17.4 


18.8 


10 
18.4 
16.3 
19.1 
19.4 
19.5 
20.0 
17 
19.9 
20.0 
22.4 
22.0 
22.9 
22.9 
20.7 
21.9 
22.0 
22.6 
22.2 
22.0 
WAX 
23.2 


20.7 


Mar. 
22 
23 
24 
25 
26 
24 


29 
30 


Weight of 
Cows. 


pee 
Ceres 


lbs. 
726 


726 
123 
740 
143 
743 
T27 
736 
136 
TO2 
756 
162 
100 
763 
ToO4 
162 
799 
763 
764 
753 
765 
752 


748 


760 
751 
760 
762 
7038 
748 
782 
760 
766 


9 days! 761 


lbs. 
895 


875 
878 
910 
902 
914 
861 
899 
897 
890 
884 
893 
897 
900 
881 
891 
907 
892 
882 
865 
864 
897 


890 


T7wT eT 
Juno 
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PERIOD V. (Hay and acid ‘‘ dry feed’’) 


— 


Hay 
lbs. 


14.9 


14.9 
14.9 
11.8 
16.% 
16.6 
16.%% 
19.4 
19.2 
1oy8 
19.1 
Wi Pl 
14.7 
Vig 
19,7 
Ld 
17.4 
17.4 
17.6 
19.2 
ae 
1G.® 


17.3 











Foop CONSUMED. 


Ceres Juno. 
A——___——-— |} —-— 





Feed Feed 
lbs. ce. lbs. lbs. 


Le 
= 


200 


— 
ie 
ie) 


8.0 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200F L258 
200 
200 | 16.4 
200. |. 12.9 
200 | 12.6 
200 | 12.0 
200 | 12.3 
20 14.7 





be Re ep pp 
Se HO OS bak tat Ea ee 
ARMPOOwwowarPhpocn 


pt 
= 
or) 








200 | 14.2 
200 | 13.1 


Be ee Ie ay | Spe at a eee eae 
MON DWDIOMWODDOOAROWVWWOROH 
AocopooccosS somo oeao OSC oSCoOS 


wt 
— 
~ 
00 90 90 Oe 90 90 G0 OO GO 9H G0 G0 G0 90 G0 G0 G0 90 GO GO GP GO 





ce. 
200 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


200 


Water Drank.| Milk Yield. — 


{ Sl ae ee 
Dry | Acid} Hay | Dry |Acid é 


: 
: 


Juno | Ceres | Ceres | Juno — 
lbs. Ibs. | lbs. lbs. 


67.6 | 29.2 | 25.9 | 22.2 
60.9 | 54.2 | 26.2 | 21.8 
89.5 | 78.4 1267 | 21.8 
75.0 | 55.5 | 26.0 | 22.6 
72.0 | 67.0 | 26.7 | 21.4 
64.5 | 0.0 | 27.6 | 22.3 
80.9 | 82.2 |'26:2 | 21.3 
71,9 |'51:8° | 262 | 210m 
80.9 | 69.0 | 25.9 | 21.2 
68.2 | 42.9 | 26.3 | 20.7 
92.9 | 51.1 | 26.0 | 21.3 
69.4 | 54.1 | 26.4 | 21.4 
94.8 | 40.9 | 25.9 | 20.9 
67.4 | 31.3 | 26.8 | 22.1 
68.4 | 62.0 | 26.2 | 20.6 
"9.2 | 65.1 | 26.2 |.20.8 
84.71 49.0 | 26.7 | 21.6 
32.8 | 51.9 | 26.4 | 20.4 
67.17 | 24.2 | 26.2 | 20.1 
80.0 | 40.9 | 26.0 | 20.5 
62.9) 72.0 | 26.2 |19.4 
76.0 | 60.1 | 26.0 | 19.9 





73.01 51.9 | 26.3 | 21.1, 


PERIOD VI. (Hay and more acid ‘‘dry feed”) 


901 
896 
899 
890 
863 
915 
924 
914 
924 


903 


19.3 
14.7 
14.6 
19.1 
19.2 
14.3 
19.6 
19.4 


Ly 





400 | 12.8 
400 | 14.6 
400 | 14.6 
400 | 14.2 
400 | 17.0 
400 | 17.1 
400 ; 16.4 
400 | 16.9 
400 | 14.5 


rE 00 D> O00 52 BB 
CO wmeooondnWDE 
90 90 90 90 90 90 G0 G0 GO GO 
S StS GO OS" S+O] 


=k 


400 | 15.4 


400 
400 
400 
400 
400 
400 
400 
400 
400 


400 


14.2 | 4, 


5.0 | 60.2 | 25.9 | 19.6 
8.7 | 55.0 | 23.9 | 19.6 
0.0 | 44.7 | 24.2 | 19.0 
1.2) 28.0 | 24.6 | 19.1 
5.9 1105.6 | 23.7 | 18.0 
81.2 | 23.5 | 18.7 
49.2 | 24.4 | 20.0 
47.9 | 25.6 | 20.2 
64.0 | 25.7 | 19.9 






59.5 | 24.6 | 19.4 


Or fh 
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PERIOD VII. (Hay and sweet ‘‘wet feed ’’) 








Wt. of Cows. Ceres 
— 
Ceres, Juno | Hay | Wet 
feed 
lbs. lbs. lbs. lbs. 
768 | 928 | 19.2 
755 | 908 | 16.0 | 20.0 
448 | 892 | 15.4 | 25.0 
767 | 928 9.9 | 25.0 
735 | 884 On .0.0 
702-1, 880° 14:9 | 78.0 
748 | 910 9.9 | 20.0 
743 | 922 | 10.0 | 25.0 
DML LOU 8.0 | 27.0 
716 | 886 7.0 | 27.0 
706 | 904 9.8 | 25.0 
703 | 889 9.9 | 25.0 
700 | 886 7.9 {25.0 
690 | 858 | 10.0 | 25.0 
698 | 903 | 11.9 | 25.0 
714 | 890 | 11.9'| 25.0 
721 | 891 | 11.9 | 25.0 
V2 | 887 | 12.6 }) 25.0 
721 | 862°| 12.8 | 25.0 
742 | 888 | 11.8 | 25.0 
740° 8700 11.7 (25.0 
Tao. 892 21.3) 72520 
Tan. 908 YL 2520 
726 | 891 110.6 ! 22.8 
PERIOD VIII. 
736 | 890 9.0} 8.0 
728 | 890 OO eOTU 
729-| 886 | 13.6} 8.0 
Pie wor, | L168.) &0 
720 | 862 | 11.8] 8.0 
ree) O14 | 11.9 |) 8.0 
mromicsio | 11.9) 14'S 
Peale B04 Loat—b-—-OeO 
Trost ooU | 14.6 7. °8:0 
Teeth oie. 14.0). 5,0 
722 | 888 | 11.8] 8.0 
Toon O7O.\ 11.9.) 8.0 
vig. 4 al Bho ch ae tal od Pt PO 
ume. | t2.5 1.8.0 
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Foop CONSUMED. 


—~ }|— 


Juno 


ae See LR 


Hay | Wet 


lbs. 


rr 
<o 
SF 


DD OEM MMH O LEW WO OWA ROOOCORS 
EK OmDowomomroDdDNuocoooreaono or 


8.7 


feed 
lbs. 


GO ®W EH ap 09 G9 0D WH WWW NWWWWWWHWHW YW 
HAAS WS WAS 
Sous ht Sa OO Se ae SS Se SS SS 


SMUWHSSSSOSOS 


ao 
i 
o 


27.4 





Water Drank. 


—_———_, 


Ceres | Juno 


lbs. lbs. 
82.6 | 49.3 


56.7 
12.1 
42.7 
0.0 
83.6 
62.4 
38.0 
46.7 
31.2 
34.0 
3.4 
23.9 
41.4 | 59. 
49.9 | 15. 
47.1 | 29. 
38.6 | 28. 
40.9} 0. 

0. 

0. 

6. 

6. 


28.8 
71.9 


H> Op OO 


WD ® Ow dod 


0. 
D. 
6. 
2. 
0. 
3. 
2. 
3. 
8. 
0. 


WD Wr Or 


0 
3 
1 
8 
0 
6 
1 
0 
9 
0 
1 
6 
0 
6 
0 
81.3 | 60.8 
65.5 | 30.2 
56.6 | 56.4 
58.5 | 46.7 
87.2 | 46.6 


49.9! 34.3 


Milk Yield 


fees mance ecinecoras 


(Hay and corn meal.) 


— 
Sore eee 


i 


eS 
WDOGWY OOH 


i 
co Oc 2 © coomruweom eo 


oo 
o> 


G0 90 90 90 G0 90 90 G0 
SSS OO OSS 


90 9 90 90 9 
Cro: G.O'@ 


oe 
o 


72.2 | 64.0 
76.7 | 47.6 
75.2 | 51.9 
59.6 | 28.3 - 
61.9 | 55.4, 
71.0 | 56.2 
53.2 | 22.6 
15.41 71.9 | 





56.4 | 35.5 
84.0 | 63.3 
58.2 | 46.2 
67.1 | 50.8 
Coe he ek) 


63.2 | 45.7 


Ceres | Juno 

lbs. lbs. 

25.0 | 18.9 
AOL |) Led 
24.6 | 17.6 
ate aL Ore 
18.6 | 19.0 
LOT eo boro 
18.4 | 19.9 
19. Cap LoNs 
22.6 | 20.9 
22.5 | 19.6 
Alte ial Bos 
ALPE |b Loe 
7 en ee oe 
2059. P1653 
21.3 Lash 
BAO) | WwLaae 
ye ih ed ha a 
22341 1115.9 
Pyare oy Be he ne 
Aealt |} 1470 
ALeee |; 18.2 
22.8 | 13.9 
22.0 ) 16.1 
AL Ot Lo 
22.1 15.4 
2a.9 | 15:0 
20.9 | 1429 
22.9. | 14.7 
220-114. 
210) Wwlow 
Ob Ae aoe 
4+9-9--|-13573 
21.6 | 14.2 
20.8 | 14.0 
aL th LaL 
PAN Big elo od pa | 
AIG | LOL 
9 As a haa Reta 


16 
PERIOD I. (Hay) 





Yield. ANALYSIS. 
A. M. Milk. Fat. Milk Solids. 
Ceres Juno Ceres Juno Ceres eee 
lbs. lbs. % % b % 

Feb. 
16 11.9 12.2 4,44 5.05 13.504] Ghose 
18 12.0 TIZD 4.35 4.74 12:94) ores 
90 11.4 10.8 4.10 4,34 12.98 | 12.68 
99 10.2 10.4 4,21 4,87 13.27 | 13.38 
94. 12.0 11,5 4.06 4.66 13.01 | 13.48 
Aver. | 1195 Lies 4,23 4.73 18. 14415337 
PERIOD II. (Hay and acid ‘‘wet feed ”) 

Dec. 

26 11.6 11.1 3.89 4,19 12.33 8) 13202 
27 11.6 12.2 4,07 L260 TAMA 7 
28 12.0 12.4 3.62 4,03 ELROD WI 
29 Fe 13.8 4,09 4.35 13:19 ‘|. 12.90 
30 13.2 14.0 4.05 4.26 12.42 | 12.85 
31 Ht IGE 14.6 4,17 3.72 12352-12327 

Jan. 
4 14.5 15.0 Bio0 4,10 Leia 4) bee 
2 Lb 2 15.5 4,05 3.69 12.56 | 12.44 
3 14.0 15.0 3.87 LAST RELS 
5 14.2 16.4 5.49 5.14 12:61 *}-12.46 
8 LO. 16.4 4.19 12:75 | 12,98 
Y 15.1 14.7 4,23 B00 12.60 | 12.47 
LOD Ory 14.0 3.08 3.94 T2.%4 1-12.43 
12 ne ga 16.2 B.tO 3.56 12:90. 912453 
13 Tol 16.4 3.62 3.91 12.84 | 12.24 
14 | 17.0 16.2 3.40 3.00 12:56 | 12.28 
15 16.9 17.4 B290 3.83 AAs a Ms tay Bel by are 1) 
16 15.4 15.4 3.67 3.08 12.69 | 12.61 
19 16.6 13.4 3.29 3.66 12.11 | 12.68 
21 15.6 14.6 3.80 3.80 12.96 | 12.91 
24 15.6 15.6 3.56 3.33 12.67 | 13.90 
Aver.| 14.8 14.8 3.85 | 3.89 | 12.68 | 12.68 

PERIOD III. (Hay) 

Jan. 
26 14.4 12.9 3.52 3.97 12: OS Helo 
28 13.3 139 3.60 3.85 12.318 2e7D 
30 i LH We 4 11.2 3.31 4.19 La. 20 a hone 

Feb. 
2 11.2 10.9 3.66 4.55 12.57 | 13,24 
Aver.| 12.6 LiL7 3.52 4.09 AZ Digielowe 


By Churn. 
Butter. 


MORAG my 








Ceres 


p 


4.14 
4.10 
4,01 
4.26 
3.77 


Juno 


% 


4.82 
4,51 
3.63 
4.13 
4,34 


4,29 


4.06 


3.90 
3.77 
3.48 
4,29 


3.46 
4.02 
4.23 
4.43 
3.87 
3.92 


3.98 
3.46 
3.13 
3.82 
3.51 
3.12 
3.77 
3.63 


3.75 


3.43 
3.20 
3.02 
3.61 
3.49 


ASHLONWKPWHOHOBR, 
AOPRBYEPWADWDNMUAD 


3.27 
aE te 
3.45 


4,27 
3.04 


Feb. 


12 
14 
16 
18 
19 
21 
23 
20 
26 


Aver. 


Feb. 


12> 
14 
16 
18 


Aver. 


Mar. 
23 
24 
26 
28 
30 


Aver. 
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PERIOD IV. (Hay and ‘ dry feed ”’) 






































Yield. ANALYSIS. 

Butter. 

A. M. Milk Fat. Milk Solids. By Churn. 
Reiger a, Sadia ie, J ah fy Sianou fGares by obi ine 

lbs. lbs % b % % % q 
eyo) rE decee 3.36 Dechie Vchtad (end, OOM neleUDeL ies SU 
ree. 12.2 3.58 £ 2S0 Ve LenOor al O,otal Ose diiD lot 
14.0 11.9 Oe (a) 4.08 TAO LIAR. OM oO a oro 
141 10:5 eta yea) DeaOOh kL cxL Os WOmbia Wik’ 
16.2 14.7 3.97 3.00 L090 LO louele | 4202 
aha’ 15,0 3.58 5 Wee! WO OY ea ra Pe es MBs Sear dG 
oro abt cafe Bone | sels Ce akeeDAL \uowhitl sbaeU 
» hi ed 13.4 3.64 3.63 0 7B ie: So es BM Ges ts, 
15.4: 13.6 9339, 1iv8.004 | FERL90) PE 2.50 |) Sik 3.41 
15.4 bees) 3.46 LO cl ae UP Oat LeprOsde 
Foal 1331 3.64 3.79 Le. 9D) 12; 96.) 3.25 3330 
15.0 TaeL 3.65 | Oar) Py le364e) 12,70 13752 1 S58 

PERIOD V, (Hay and acid “‘ dry feed ”’) 
ier 12.9 3.94 | wie. hoa 74 | elOeO tl ek aaa 
15.9 Led 3.63 ATO 4) G28] ) Toil 480 ee l45 
15.6 12.9 3.67 3102 Lee DA \Ad cake | ae nore 
16.9 Toso 3:01 = per Be LD CO Le | nadeo ine Onasheceeaee ie heats es 
16.6 12:9 3.26 3.86 L212) ESTO 8 25 aa 
16.0 127 3.48 BUSA) OERIS ON 5584) Shoaib 
16.4 Lace 3.40 LOMA T2 TTS BOS Br0F 
Rama Las 4 3.59 BeTOss | heed ent ke. PON) OL4D rool? 
16.3 13.2 3.28 3.97 Ps Ge OLS LOL Blab Marc 
16.0 12.4 3.66 SP O4 ORS 2h L400 S82 S385 
16.1 11.6 8733 3.69 M4 Te [eh'2r46 1 2320 BBR 
16.5 12.1 Beno BT hatte OL LB BOM) By ligleSeay 
1 Foe aa a OT Bs 0 eB i 9 es en a td 
PERIOD VI. (Hay and more acid ‘‘ dry feed ’’) 

15.5 P25 3.50 8.82 112295.) 12.76 | 3:00 1.3.00 
14.4 12.2 3.29 A105) 1256 BAT oa’ 
14.9 10.9 Bale 3.30 LRP rieLoNei peas OO wt ote 
14.5 12.6 347 LZAL OPIS BS woes e a 
15.8 12.6 O44. eae LASERe Leos teaacomonoe 
15.0 12.2 Pow Sie is) L259) TanOt bh ac4 ba ed 


PERIOD VII. (Hay and meal ‘‘wet feed”’) 











Yield. ANALYSIS. 
Butter by 
A. M. Milk. Fat. Milk Solids. Churn. 
pen ee on ener Se er GRIT ae 3 
Ceres Juno Ceres | Juno Ceres Juno | Ceres | Juno: 
lbs. lbs. %p % % % q % 
Apr. 
i hy 5 Hie 11.6 3.74 a0) 12°62 | 12,27 || 3, 67 9 3200 
3 | 14.0 10.6 3.20 a1) 12:27 | 12.387 4 0.00 Banos 
67 0.9 12.6 4.16 3.88 13.41 | 12,80 | 0:00 1 eZ 
8 | 13.5 12.7 3.64 3.82 13.35 ‘| 13:23 7) 3.87 Wiaeut 
TOs) ao. Len 4.12 3.68 13.42} 12.7631 4.35 feo 
4 Hap bes FH" 10.7 4.08 4.26 13.40 | 13.74:] 4.387 | 4:20 
15 | 14.0 11.8 4,31 5.29 13.56 | 14.00 | 6.10 | 8:37 
Tes) a0 9.6 3.98 4.23 13.10.) 13.38 1} 4.42 4ea ee 
20 | 13.6 "9 |) 429° |. 3/97) | 13.64 | 13,93.| 8,95 1 3.47 
92 | 13.3 |.10.3 | 4,00 | 13.81 | 14.08 | 5.87 | 4.07 
Aver.| 13.7 110 3.95 | 3.96 | 18.26 | 13:26 | 3:61 | 3:93 
PERIOD VIII. (Hay and corn meal) 
Apr. 
26. | L4c0 9.6 BOL 4.03 127920) 12.7901 ay ese 
Qi ilose 9.2 ed Dod 12.70 |} 12,07 1. one 
2921-1329 3.3 3.62 3.83 13.15 1) 12867) 4.87 7 3.40 
May 
Ted Wil oc 9.0 rN) os 3.0L 12.73 | 11.88 GI 2.90 Fallon 
A a Ns fae 9.1 se ae | Bol 12.80 )| 12:22 1 Body we tee 
A on Oe 10.0 Oyei 3.28 12.74] 12.14) 2.72.4 1 a0 
Aver.| 13.9 9,2 3.40 3.46 12.84 °| 13:33 || 8.54 9) 2044 
PERIOD II. (Hay and acid ‘‘wet feed ”) 
Dec. | P. M. Milk. 
29 9,4 VT 5.08 5.78 13,83 | 14.65 | 4:90 | 4.97 
Jan. 
6 4 10:0 10.1 4,48 5.68 13/3811 14.69 | 4.300% S85 
5 rg 9.6 8.0 4.43 4.86 13:95 |} 14381 | 46a 467 
Pie eer eg 10.0 4.75 AND 13:80 | 18,67 | 5.0248 4220 
Aver.| 9.8 9.3 4.68 5.27 13:72 | 1483 + 4°97 Fy 402 
PERIOD III. (Hay) 
Jan. 
31 6.6 rp 4,28 5.36 13.24 | 14.20 | 4:32 fee 
Feb. 
2 6.7 6.8 4,11 6224 | Masao sooty 
4 7.4 6.2 S87 5.36 Us Paty does el : ay a Wie SN Eg os 
Aver.| 6.9 6.7 4,12 5,65 | 18150!) 14562 | 44bop aay 
PERIOD IV. Hay and ‘‘ dry feed”) 
Feb. | 
10 9.4 6.9 4.35 | .5.68 13.19)) d4, 13 4i8e08 oe 
18° | 10.2 oan) 4.89 | 5.09 14.16) | °18.6611:5.07 4g 
Aver.| 9.8 yes 4,62 Seats 13.67) 18389 4 ae 
PERIOD VII. (Hay and meal ‘‘wet feed ”) 
Apr. 
4 6.6 5.06 L4Aei 1 
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In these tables we cannot but notice the individuality of the cows. 
Juno had a less capricious appetite than Ceres, drank less water, and 
required less food in proportion to her live weight ; while Ceres was 
the better milk yielder. These facts find comparison in the follow- 
ing table : 


Average daily record for each period. 
Wt. of cows. Wt. of food. Perct. relation. Wt. water drank. Milk yield 
Ceres. Juno. Ceres. Juno. Food to weight. Ceres. Juno. Ceres. Juno 
Lbs. Lbs. Lbs. Lbs. Ceres. Juno. Lbs. Lbs. Lbs. Lbs. 


Period I. 759 «967 22. 22. 2.9 2.3 772) 70.9. 20.6.:°19.8 
IL. 744 919 82.2 37.7 438 41 58.2 41.4 24.4 28.9 

1¢: 746\. 905. 22:4 19.9 . 3.0. 2.2... 76:3 . 66.1, 19.9 18.8 

‘ea 745 893 244 215 3.38 24 74.7 82.9 245 20.7 

; ae ec eseo) eh og | 28 IG. Oy) wOsek nore 

Ng TOL 00a “Boo 204 Sel a 2.06~ 69,L) | OD) 24.6 ) 104 

VII. 726 ' 891 ‘834 361 °°46 41° 49.9 843 ‘21.6 17.5 
VIII. Che STC 920250 17.65.2.9. 20. 6B 04ST NRL TS 14.5 


The hay fed was of excellent quality, and when mixed foods were 
fed, a different proportion was consumed by the two cows. We 
hence supplement this table by another, in which the amount of 
albuminoid consumed daily is calculated, and the average fat in the 
morning and evening milk is given, but there were fewer analyses 
of the evening than of the morning’s milk, which destroys the com- 


parison except as between the two cows. 
Per ct.of butter 
Albuminoid con- Per cent. offatin Percent.offatin churned from 
sumedin ration. morning’s milk. evening’s milk. morning’s milk 


rae: jung, Ceres. Juno. Ceres. Juno. Ceres. Juno. 
Ss. Ss. 

Period I. 2.28 2.28 4.23 4.73 4.06 4.29 

II. 2.64 2.84 3.85 3.89 4.68 5.27 3.70 3.04 

Jit. 2.32 2.06 3.92 4.09 4.12 5.65 3.49 3.04 

IV. 2.97 2.68 3.65 Spats 4.62 5.88 3.52 3.58 

V. 2.99 2.64 3.50 3.75 3.52 3.38 

MI. 2.86 2.88 3.37 8.75 3.41 3.24 

VII. 2.08 2.08 3 95 3.96 3.61 3.93 

VILL. 2.12 1.82 3,40 8.46 3.54 2.74 


Calculating the various rations into their equivalent in hay, we 
find that the albuminoid which represents 24.4 lbs. of hay, or 3.3 
per cent. of her average live weight sufficed to maintain Ceres un- 
der the conditions of the trial, with an average daily milk yield of 
23.3 lbs ; while the albuminoid equivalent to 23.2 lbs of hay, or 2.6 
per cent. of her live weight sufficed to maintain Juno under the 
conditions of the trial, with an average daily milk yield of 20.2 lbs. 

When we consider the teaching of our tabular data, that even 
when fed ad libitum, neither is the same amount of food eaten by 
the two cows, nor the same amount by the same cow during succes- 
Sive intervals, it is seen that we have not figures which can justly 
be incorporated into averages for the two cows, and hence we must 
examine, as to the influence of the food, the records of each cow sep- 
arately. If we do otherwise, and average our results, the figures in 
many cases cancel each other, instead of becoming incorporated. 
Thus if one of the two cows has a strong appetite, and feeds largely, 
while the other cow has a capricious appetite and refuses her food, 
the union of the data of the two into averages tends to destroy the 
value of co-relations which might appear between the food and the 
yield, whether expressed or live weight or milk. 

Hence to rightly study our data, we must examine the co-relations 
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between each cow and her food, and must eliminate the influence of 
that portion of each period which may be considered as a transition 
period from one food to the next. ‘To do this, in our case, we shall 
ignore the first four days after each change of food, and calculate 
our data upon nine days feeding for each food. 

The milk yielded by a cow is dependent upon hereditary charac- 
teristics, and upon the more or less remoteness from the period of 
calving, the tendency being for the milk flow to decrease with the 
distance from calving. In order to determine this normal decrease, 
we have tabulated the milk records of forty native cows and forty 
Ayrshire cows for the five months from calving, with the following 


for average results :— 
Average yield per month. Lbs. 
From calving. 1st mo. 2dmo. 38dmo. 4thmo. dth mo. 
40 Native Cows 790 27 657 587 518 
40 Ayrshire Cows 898 822 745 673 594 


ee 


Ay. for 80 cows 844 V74 701 630 556 


From this table we find that when the average yield per day was 
28 lbs. for the first month, the yields were 26, 23, 21, and 18 lbs. for 
the second, third, fourth and fifth thirty days respectively, or an 
average decrease of about two pounds monthly from the average 
yield of each month. If we were dealing with a large herd, we 
could therefore assume that when there is no appearance of falling 
off in milk yield, as between two successive periods, that the main- 
tenance of the equality of the yield is strong evidence of the action 
of the food supplied being favorable to milk yield, even when no 
actual increase followed its use. When we study individual cows, 
however, we cannot express the normal decrease in milk yield by 
any one figure, but can say only that two pounds decrease in the 
average yield between two successive periods of thirty days each, is 
as likely to be correct as any other figure that can be offered, and 
that probably the loss is no less. This circumstance relating to milk 
yield must be borne in mind in the interpretation of our tables, even 
if we cannot give accurate expression in figures. 

The following table, calculated for nine day periods must furnish 
the material from which our conclusions in regard to the influence 
of the food fed upon our cattle are to be derived. 


Average for Each Cow in Nine Day Periods. CERES. 
Food Consumed. 





Weight Acid Dy _. Sweet Corn Water Milk A.M. 

Eck ont NY St feea Acid Wet Meal drunk yield ‘IK 

lbs. lbs. lbs. Ibs. c.c. - lbs. ibs. Jbs: Ibs. # ct: 

Period I. Dec. 16-24... 762 21.9 74.4 20.0 4.28 
IL. a. Dec.29,Jan.6 758 17.4 18.0 64.6 24.0 4.18 
b. Jan. 7-15. 788 8.8 24.6 §3.4 25.9 3.67 

ce. Jan. 16-24 725 12.9 16.8 51.6 25.1 8.58 

III. Jan.28, Feb.5 750 22.2 78.7, 19.1 352 
lV. a. Feb. 10-18 751 17.7 7.9 75.7 24.8 8-76 
b. Feb. 19-27 741 15.6 7.6 75.0 25.6 3 63 

V.a. Mar. 4-12 746 17.8 7.6 200 77.8 26.4. 3-47 

b. Mar. 13-21 760 18.0 7.2 200 68.6 26.3 3.37 

VI. March 22-80 761 17.1 6.9 400 79.1 24:67 8.387 
VII. a. April 5-13 715 = 9.7 23.0 44.5 20.0 4.00 
b. Apr. 14-22 725 11.4 25.0 58.4 22:2 4,14 
VILL. Apr.27,May5 714 12.7 8.0 59.7 21.2 3.36 


a1 


‘Average for Each Cow in Nine Day Periods. JUNO. 


Food Consumed. 


—_———_ nnn Ne, 


Acid 








SSP ee | 


Weight Sweet A.M. 
of Hay Wet Dry Acid Wet Corn Water Milk Milk 
Cow. feed. feed feed Meal drunkyield fat 


lbs lbs. lbs lbs. c.c. lbs. Ibs. Ibs. Ibs. lbs. 


Period I. Dec. 16-24._ 962 21.7 68.1 19.6 4.73 

II. a.Dec.29,Jan.6 983 11.2 29.0 40.5 24.7 4.21 

b. Jan. 7-15. 908 5.7 35.5 36.9 24.6 3.71 

ce. Jan. 16-24 900 10.6 28.3 47.4 23,8 3.59 

III. Jan.28, Feb.5 905 19.6 645 17.8 4138 

IV. a. Feb. 10-18 893 14.1 8.0 53.6 20.6 3.97 

b. Feb. 19-27 894 13.8 7.9 54.8 221 3.61 

V.a. Mar. 4-12 8938 10.3 8.0 200 52.0 21.3 3.67 

b. Mar. 13-21 889 13.7 8.0 200 50.7 20.6 3.77 

VI. Mar. 22-380.. 908 15.4 8.0 400 59.5 19.38 3.75 

VII. a. April 5-13 890 82 29.7 34.0 18.9 3.91 

b. Apr. 14-22 888 7.3 26.6 384.9 15.5 4.46 

VIII. Apr.27,May5 874 9.8 8.0 44.7 14.2 3.35 
Average constituents fed daily, in lbs. 

Water. Ash. Albuminoid. Crude fibre. Nit-free Ext. Ether Ext. 

Ceres. Juno. Cer. Ju. Cer. Ju. Cer. Ju. Cer. Ju. Cer. Ju, 

Period I. 3.09 3.07 1.85 1.34 2.27 2.25 6.43 6.37 8.08 8.00 .68 .67 

Il. a. 14.79 21.45 1.11 .7% 2.98 3.06 5.48 3.89 9.78 9.55 1.26 1.50 

6. 18.09 25.18 .59 .42 2.62 2.92 3.10 2.40 7.85 8.74 1.25 1.59 

¢. 13.838 17.46 .82 .70 2.44 2.63 4143.59 7.90 826 1.07 1.26 

II. 3.14 2.78 1.387 1.20 2.30 2.038 6.52 5.76 8.19 7.23 .68 .60 

IV.a. 3.49 2.99 1.14 .92 3.10 2.75 5.85 4.80 11.01 9.74 1.01 .90 

db. 3.17 2.94°°1.01° .90° 2.84 2:70 5.20 4.70 10:06 957. .92°°.89 

V.a. 348 245 115 .68 3.06 2.36 5.85 3.69 10.87 834 .99 .78 

6. 3.44 2.94 1.16 .89 3.03 2.71 5.88 4.68 10.72 9.60 .97 .88 

VI. 8.29 3.18 1.10 1.00 2.89 2.89 5.59 5.18 10.22 10.22 .92 .9§ 

VII. a. 16.44 20.62 .64 .55 1.99 2.138 3.84 3.68 8.74 9.69 1.05 1.23 

6. 17.98 18.81 .74 .65 2.26 2.17 4.42 402 9.82 9.58 1.18 1.17 

VIII. 3.06 2.65 .86 .68 2.14 1.84 3.86 3.01 10.09 9.02 .69 .60 


We note first the indications of the separate individuality of our 
two cows. As between Periods I. and VIII. Ceres shows a loss of 
48 lbs. in live weight, or 6 per cent.; Juno a loss of 88 lbs., or 9 per 
cent. Ceres a gain in milk of 1.2 lbs., Juno a loss of 5.4 lbs. If 
we compare the three periods of nine days each, or Period II. a, 0, 
and ¢, we find the figures for live weight to be 758,738 and 725 lbs. 
for Ceres, or an indication of gradual decline; to be 933,908 and 
900 lbs for Juno, also an indication of losing weight. In the milk 
records, 24.0, 25.9, and 25.1 lbs. the average milk yield for Ceres 
during these periods ; 24.7, 24.6, and 23.8 lbs. the average milk 
yield for Juno, certainly not correspondences, and we are hence led 
to seek whether the effects marked are not from the amount of food 
eaten, rather than from the character of the food. We hence ar- 
range our foods in order of magnitude of albuminoid fed, as in the 
following table: 


R2 


2 CERES. JUNO. 

Anand "pero. UR ye | onennst Peron ae 
lbs. Ibs. lbs. lbs. lbs. lbs. 
3.10 Leer 24.8  Td51 3.06 Tie Gs. 24.0 933 
3.06 V. a. 26.4 V4.6 2.92 Bat 24.6 908 
3.03 yD: 26.3 760 2.89 Welz Di Bes. 903 
2.98 BERGE 24.0 758 Q.40 IV.a 20.6 893 
2.88 Ge 24.6 761 2.71 View 20.6 889 
2.84 lav ets 20.6 ~ TAL 2.70 TV: A2X1 894 
2.02 "MEE BOLO lOO 2:63 @ Il.c. 23.8 900 
2.44 iD baaep Roel 725 2.36 Vi oa. Ale 893 
2.00 10 19.1 750 yy 13 iG 19.6 962 
2.20 dB AW aman «be ak, AN FE thon 15,0. S38 
2.26 Mall .od: 22.2 12d eal Ww Ll ae 18.9 890 
2.246 WAIT 21.2 714 2.03 IIT. 17.8 905 
1.99 AVS Bay 20.0 (Ld L840 Py Lis: 14.2 S74 


From these figures we see indicated a certain relationship between 
the amount of albuminoid in the food and the milk yield, the fig- 
ures varying from the correspondence in places, but in general con- 
forming, especially if the influence of the time from calving be esti- 
mated ; while the co-relation between the albuminoid and the hve 
weight is not equally as well marked in the two cows. 

We may infer from these tables that the amount of albuminoid 
fed had more influence than the character of the food, as between 
the waste products of the starch and glucose manufacture, while the 
character of the food had an influence upon the production of milk. 
One effect seems, however, well marked. The addition of the acid 
seemed favorable to the maintenance weight, and not unfavorable to 
milk yield but to a slight degree, if at all. 


CERES. JUNO. 
Albumin. Milk Live Albumin. Milk Live 
Feed. Periods. consumed yield wt. consumed yield wt. 
Ibs. lbs. lbs. lbs. ibs. lbs. 
Nilay teed ine---) Land LI on mhoee tra 2.14 18.7 933 
Taycand omedl VILL ews ces 2.14 20.0 715 1.84 14.2 874 


Acid *‘feed? 2" TEV and V1I°2.82" 25.4 748 2.41 21:8 904 
Sweet ‘‘feed”._- TV and VII. 2.55 © 28.1 (733 2.44 19.3 891 


We may also compare the adjoining periods of nine days each of 
acid feeding, as V. 6 and VI. :; 


CERES. JUNO. 
Albumin. Milk Live Alb. Milk Live 
Period. con. yield wt. con. yield wt. 
Hay, dry feed & 200 cc. acid V. 6 3.03 26.3 760 2.71 20.6 889 
Do. 400° “do VIE''2.88'' 24.6 “7612789 9Poia age 
Hay, drv feed, no acid -.-- IV.a@3.10 24.5 751 2.75 20.6 893 
Do. do. see B 2.84 25.6 741 2.70 22.1 894 
Av’r’ge of 18 days, acid feed 2.95 25.4 760 2.80 19.9 896 
Do. sweet feed 2.97 25.2 746 2.72 21.3 893 


Before studying into the actual results obtained, we must remind 
that as a general rulea milch cow loses weight after calving, and 
this rule is so marked that in our own experience a good milch 
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cow always shows a tendency to ‘‘milk thin” even under most nu- 
tritious feeding, while the poor milch cow shows a tendency to gain 
in live weight under similar feeding. It is probable that in most of 
our periods a full maintenance ration was being fed, and that the 
apparent loss of weight was due rather to this law, than to the char- 
acter of the food, and we may reasonably suppose from our data, 
that the loss was even less than would have occurred had a previ- 
ously ascertained maintenance ration been fed. It is difficult to in- 
terpret accurately the meaning of our figures upon live weight. If 
the average amount of water drunk daily be subtracted from the 
average live weight of the various periods, the difference in the 
weighings becomes less marked. 

The figures, as obtained, read, however, for the various periods : 


Ceres. Juno. 
No. of Alb. Live Milk Alb. Live Milk 
days Feed. Period. fed. wt. yield. fed. wt. yield. 
average. lbs. Ibs. Ibs. Ibs. Ibs. Ibs. 
18. Hay. T and III. 2.28 756 19.5 2.14 983 18.7 
9 Hay and meal. VIII. 2.14 715 20.0 1.84 874 142 


45, Hay and ‘‘wet feed.” IT and VII. 2.43 7382 23.4 2.58 904 21.5 

45. Hay and‘‘dry feed.” IV, V and VI. 2.98 752 25.5 2.68 894 20.8 

It isthus seen that so far as these experiments go, the wastes of the 
starch and glucose manufacture, under whatsoever names sold, are a 
useful and advantageous cattle food. 

The influence of the foods upon the quality of the milk is not 
readily ascertained. We have a number of analyses of the morning 
milk, but the variation in quality from day today is marked. Such 
figures as we have can be formulated as below : 


Ceres. Juno. 
No. Av. morn- Per ct. No. Av. morn- Per ct. 
Period. anal- ing milk fat. anal- ing milk fat. 

yses. yield, lbs. yses. yield, lbs. 
J and III 9 12.0 3.92 9 11.5 4,44 
VIII 6 13.6 3.40 6 9.2 3.46 
Il and VII 2” 14.4 3.92 27 13:7 3.95 
IV, Vand VI 23 15.6 3.48 R2 12.9 3.74 


We have here the same fat percentage in Ceres’ milk under Hay 
feeding and Hay and ‘‘ wet feed,” and more fat under Hay and 
“‘dry feed ” than under Hay and meal feeding. In Juno, on the 
contrary, the largest per cent. of fat is under hay feed, the next un- 
der hay and ‘‘ wet feed,” the next under hay and dry feed, and the 
least under hay and meal feeding. An examination of the figures 
in detail, will convince, we think, that it will be difficult to trace a 
relation between the food and the percentage of fat in the milk, and 
the conclusion seems justifiable that the food during the various pe- 
riods was about equally potent towards maintaining the richness of 
the milk. | 

The conclusion justified by these trials must then be : 

1. Starch or glucose refuse, sold under the names of wet. feed, 
dry feed, starch meal, glucose meal and sugar meal was a valuable 
food for milch cows, when fed in connection with hay. 

2. Its value in practice varied with the amount of albuminoid 
contained in the ration, of which the starch food forms an important 
constituent. 
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3. The results interpreted under the ruling of the law of tendency 
to loss of live weight in milking cows must be considered as indicat-. 
ing excellent value towards the maintenance of live weight. 


. The results indicate a tendency in this food towards stimulating 
the milk yield. 

5. When our results are interpreted under the ruling of the gener-- 
al law that increase of milk yield is co-relative with decrease of fat 
percentage, we cannot say from our figures but that the richness of 
the milk was dependent upon the individuality of our cows, and that. 
the milk fat showed any well recognized change arising from the 
character of the food. 

6. The acidity of the food was not distinctly detrimental to its. 
value either for maintenance or milk, but on the contrary the effect 
of the acid seemed favorable toward increasing the appetite and es-. 
tablishing increase of live weight. 


Just before the completion of the experiments recorded above, we 
received four bags of ground hull and ground germ, the waste of a 
new process for utilizing the corn grain, and fed this food for thir-- 
teen days. Calling this ‘feeding Period [X, we have for. comparison 
Period VIII, in which nearly precisely equivalents of albuminoid 
and nitrogen- -free extract was consumed, and nearly double the oil. 

The daily data, during Period IX, is as below :— 


Period IX. 


Food consumed. 
Oe 


Weight of H Meal H Meal Waterdrunk Milk yield. Fatin Milk- 





Cows, a waste waste 
Ceres. Juno. Ceres. Juno. Ceres. Juno. Ceres. Juno. Ceres. Juno: 
lbs. Ibs. Ibs. lbs. Ibs. Ibs. lbs. Ibs. lbs. lbs. Bct. $B ct. 


May 6 671 830 11.880 9980 99.4 90.9 186 18.8 
7 719) 881.',18.7.8.0 10.08.0 58.4./50/2. -21.0.13.9 3.85 3.91 


8 702 891 18.880 10.080 736 443 21.2 14.4 

9 725 886° 13.7°8.0 .10.9' 8.0... 64:2. 57.0 21,6 (1310 eee 

10. 706 887 13.7.8.0 12.0°8.0 © 55.0° 36.1 20:6 184 

11 6717 869 1458.0 12.8:80 64.1) 66.7 19.7 12.7 || 453444 

12°, 715 871). 14.598.0 114,80 976.6/74.0° 91948 12:9 

13 721 883 13.2.8.0 10.480 60.6 60.2 19.7 121 428 4.33: 

14 709 884 18880 11.780 85.6 66.2 19.2 12.7 

15 718 886 1368.0 11.480 70.2 63.7 19.4 12.5 4.04 388 

16. 706 881 12.6 8.0 10.2 8.0 92.3 86.0 19.2 12.9 

L740 7186 888 i) 11.608. 0) 11.45 8:09 488.7. 7200 18.6.0 1a 

18 715 887 , 11.9 8.0, 10.6 8.0 80.0. 64% ° 20.0 12:8 378 marae 
Average 711 879 13.3 8.0 11.080 74.5 63.1 19.9 18.2 4.01 4.12 


Average for the last nine days :— 
713 882. 13.380 11.380 74.8 643 19.5 12.8 416 4.28: 


Analysis of the ground hull and germ (maize): 


AE Eey cee ae OAR CLIVE CARRS NETL Se) 7.44 
CACHING BG ite Sores, eet eee es ee, Mee area 1.75. 
Albuminoid’ (Ni x, 6/25)" 20", 2 2 aig e 
Crude fibrev ac utisn Gol Mette, 8.80. 
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The amount fed daily, in lbs. of the various constituents of the 
food, for the nine days of Periods VIII and LX, was as below :— 


Period VIII. Period IX. 

Ceres. Juno. Ceres. Juno. 
Water, lbs. 3.06 2.65 2.44 2.18 
Ash, lbs. .86 .68 .95 .84 
Albuminoid, lbs. 2.14 1.84 2.07 1.87 
Crude fiber, lbs. 3.86 3.01 4,59 4.03 
Nit.-free extract, lbs. 10.09 9.02 9.96 9.25 
Fat, lbs. .69 .60 1.19 13 


We thus see, that during the two periods about the same amount 
of albuminoid was consumed, viz: 2.14 lbs. and 2.07 lbs. by Ceres ; 
1.84 lbs. and 1.87 lbs. by Juno; nearly the same amount of nitro- 
gen-free extract, viz: 10.09 lbs. and 9.96 lbs. by Ceres; 9.02 lbs. 
and 9.25 lbs. by Juno; and much more fat, viz: .69 lbs. and 1.19 
lbs. *by Ceres ; .60 Ibs. and 1.13 Ibs. by Juno, and we can hence 
state the two rations as equivalents in all but the fat. 

The average daily weight of the cows in Periods VIII and IX, 
are 714 lbs. and 713 lbs. for Ceres ; and 874 lbs. and 882 lbs. for 
Juno ; we hence see the two rations were equivalents for maintain- 
ing live weight, with possibly a slight gain for Period IX. 

The average daily milk yields in Periods VIII and IX are 21.2 lbs. 
and 19.5 lbs. for Ceres ; and 14.2 lbs. and 12.8 lbs. for Juno. As 
the normal decrease in milk yield arising from difference in calving 
may be quite the decrease as noted, we cannot infer absolutely any 
inferiority or superiority of the two rations in this respect. 

The increase in the fat percentage of the mornings milkings, from 
3.36 per cent. to 4.01 per cent. in the case of Ceres ; and from 3.35 
per cent. to 4.12 per cent. in the case of Juno, we cannot but asso- 
ciate with the increase of the fat fed daily in the food. This inter- 
pretation is outlined in our other feeding trials, but from the nature 
of the case is not distinctly shown in our averages. 


AN EXPERIMENT ON CALF FEEDING. 


On July 14, two heifer calves were purchased, five weeks old, of 
common stock, but evidently short horn grades. The one called 
‘White Face ” weighed 92 lbs., and the one called ‘‘ Red ” weighed 
93 lbs. In the afternoon fed 8 lbs. of sweet milk to each. From 
this date to July 31, sweet milk alone was fed, equal quantities being 
offered to each calf daily. 

The daily weighings, and the amount of milk consumed are rep- 
resented in the following table : 


Milk consumed. 


Live weight. lbs. ‘‘White Face.” “Red.” 

‘“‘White Face.” ‘‘Red.” lbs. ZS. lbs. ozs. 

July 14 92 93 . 8 0 8 O 
“15 92 92 8 0 8 0) 

fhi 16 94 95 18 12 12 12 

fal 7 92 91 13 10 13 10 
Mial8 92 95 13 0 13 0 

¥ 419 94 95 13 13 13 13 


PS 520 96 O97, 16 5 16 D 
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Milk consumed. 


Live weight, lbs. ‘“White Face.” Ot. 

‘““White Face.” “Red.” lbs. OZS. lbs. OZS. 

rhe EB a7. 97 18 0 18 0 
See 101 100 18 0 18 0 
allio: 105 104 18 0 18 0 
ee 24 102 105 18 0 18 0 
Nene) 108 106 18 0 18 0 
ra eco 108 109 16 0 16 0 
arte < 109 113 18 0 18 0 
Oe Te! 113 115 18 0 18 0 
Bates 116 118 18 0 18 0 
ea) 116 118 18 0 18 0 
Ways 120 116 20 0 16 0 

esi rahe 128 Ly 


The weighings of the calves were made each morning beforé be- 
ing fed, and hence apply to the effect of the food of the preceding 
day. An inspection of the record shows that it may be studied in 
two divisions, the one represented by under 14 lbs. of sweet milk fed, 
and the other by over this quantity. Averaging, therefore, the 
weighings which represent the feeding periods from July 14 to 19 
and July 20 to 31, we have :— 


JuuyY 14-19. 


Average Extreme Av. milk dai- Extremes of daily 
Animal. weight. weights. ly consumed. milk consumed. 
“‘White Face” 93.3 lbs. 92 to 96 lbs. 12.5 lbs. 8 to 13.8 Ibs 
‘‘Red’ 94.1 lbs. 91 to 97 lbs. 11.5 lbs. 8 to 13.8 lbs 
JULY 20-31. 
‘‘White Face’ 109.8lbs. 97to123lbs. 17.9 lbs. 16.3 to 20 lbs 
“Red” 109.8 lbs.” 97 to.118 Ibs. . 17-5 Ibs. 16.3 to 18 lbs 


The progress of these two animals are so nearly parallels that we 
can average the figures gained :— 


AVERAGE FOR THE TWO CALVES. 


Average Average of ex- Apparent 

weight. treme weights. gain. 
July 14-19 93.7 lbs. 91.5 lbs. and 96.5 lbs. 5 lbs. or 13 ozs. per day 
July 20-31 109.8 lbs. 97 Ibs. and 120.5 lbs. 23.5 ‘* or 81 ozs. per day 

Or 
Average milk Av. per cent. of milk fed Av. daily 

fed daily. daily to live weight. gain. 
July 14-19 12 lbs. 12.8 0.83 lbs 
July 20-31 17.7 lbs. 16.1 1.96 lbs 
July 14--31 15.8 lbs. 15.1 1.58 lbs 


These figures have this instruction. The excess of milk above a 
certain quantity has a greater value as expressed in gain than the 
preceding quantities, or otherwise expressed, only the quantity fed 
in excess of what is required for maintenance is expressed in increase 
of live weight. If these figures be interpreted exactly, which proc- 
ess of interpretation is allowable for illustration, as 12 lbs. of milk 
fed daily gave .83 lbs. daily increase of live weight, and 17.7 lbs. of 
milk gave 1.96 lbs. daily increase of live weight, then 5.7 lbs. of in- 
crease of milk in ration gave 1.13 lbs. of gain in live weight, or the 
average daily gain of live weight per pound of milk fed in the 12 lb, 
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ration was 1.1 0z., and the average daily gain of live weight per 
peund of milk fed in the 17.7 lb. ration was 1.8 0z., while for the 
whole period the average daily gain of live weight per pound of milk 
fed in the 15.8 lb. ration was 1.6 ozs. 

The conclusion, therefore, seems justifiable that it is impossible to 
express the ratio between a pound of milk fed and the increase in 
growth of the calf, as so much depends upon the quantity fed, and 
the condition of the animal. We can ascertain, however, the rela- 
tion between the amount fed and the apparent gain in any given 
case, and in the present trial the maximum gain for the two calves 
was about one pound of live weight to eight and eight-tenths lbs. of 
sweet milk fed during the last twelve days. 

On August 1, a mixture of grain was commenced to be fed, in ad- 
dition to the milk, and on Sept. 6 the milk was omitted. The daily 
live weights, and the daily amounts fed are shown in the appended 
table : 


Live weight, Ibs. Live weight, lbs. 
“White Face” ‘‘Red” ‘White Face” ‘‘Red” 
Aug. 2° 123 117 Aug. 20 166 149 
me TRO 117 21 165 147 
5] 129 122 22 VLOV 150 
4 180 127 23 15% 151 
5 Wl 127 24 169 148 
6 136 130 20 175 152 
no ED 133 BG GL AT 152 
8 1387 132 at) WVL8O 150 
a £88 1382 23% 181 155 
10 +141 135 : 29 183 157 
Nell 145 138 30 185 157 
1 145 135 31 180 157 
13 147 133 Sept. 1 185 157 
14 145 135 otinmhod 160 
15 152 136 Oueet aE 160 
16 156 142 4 6192 163 
: Pia elLoG 141 De OU 160 
18) 159 145 6 195 162 
Lope LOX 147 Gee vet 161 


The amount of food consumed daily is shown in the appended 
table :— 


‘““White Face.” ed. 
Milk. Oil Ground Bran. Green Milk. Oil Ground Bran. Green 
lbs. meal. oats. ozs. clover. lbs. meal. oats. ozs. clover. 
Ozs. OZS. lbs. 028. OZzs. lbs. 

Bret 23'y 8 Sine 16 8 ligne Cee 
mae 16 2 2 8 16 2 2 8 
ie aa 1 is 6 16 1 0 0) 
4 18 4 0 0 18 4 0 0 
dS 20 4 4 0 16 4 4 0 
6 20 8 6 0 16 8 6 0 
Rast *18 8 8 0 16 8 8 0 
8 18 8 8 0 16 8 8 0 
MH wihG?. 22 4 0 16 12 4 0 
Te i820 16 6 0 16 14 6 0 
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‘White Face.” “Red.” 
Milk Oil Ground Bran Graen Milk Oil Greund Bran Green 
Ibf. meal oats. ozs. clover lbs. meal oats. ozs. cloyer 
OZS. OZS Ibs. OZ8. OZ8. lbs. 
AUS, ELS eee 4 0 16 14 4 0 
LOLS 2 10 0 16 2 AWikO 0 
13V0! TL DEO 6 0 16 4 4 0 
14 18 6 8 0 16 8 8 0 
15 18 5 i¢ 0 16 5 i 0 
16816 6 6 0 16 6 6 0 
Lea? 1S 4) 7 2 16 5 7 2 
18 14 4 4 8 14 4 4 8 
19 14 4 4 8 14 4 4 8 
20 12 4A 4 8 12 4 4 8 
214, 12 4 4 8 12 4 4 8 
Rea GER 4 4 8 12 4. 4 8 
20 12 4 4 6 12 4 6 6 
24 10 6 Gl ale 10 6 Gry old 
25° 10 4 4 8 10 4 4 8 
20, Cul) 4 4 8 10 4 4 8 
At ead 4 4 8 10 4 4 8 
WO yO 4 4 8 10 4 + 8 
29 8 4 4 8 5) 8 4 4 Swiee 
30 8 4. 4 8 5 8 4 4 Buln 
31 8 4 4 8 5 8 4 4 8. 
Sept. 1 6 4 4 8 9 6 4 4 8S Gag 
2 6 4 4 8 a 6 4 4 8 es 
5) 6 4 4 8 5 6 4 4 5) TaD 
4 4 4 4 8 5) 4 4 4 @ Wo 
3) 4 4 4 8 6 4 4 4 S16 
6 4 4 4 8 5 4 + 4 re UE Bs, 


During these thirty-seven days on milk, etc., we have the follow- 
ing figures :— 


“White Facet? “Red.” 
Lowest live weight, lbs. 129 5 
Greatest live weight, lbs. 195 163 
Average live weight, lbs. 162 144 

Ay. daily milk consumed, lbs. 13.2 12.1 

Oil meal, ozs. Dye au 

Ground oats, ozs. 4.6 4.6 

Bran, 0zs. 5.0 4.7 

Clover, lbs. 1.3 1.3 


The apparent daily gain in live weight of these two calves is then 
1.8 Ibs. and 1.2 lbs., respectively, during this period of milk and 
grain feeding, as contrasted with the 1.7 lbs. and 1.4 Ibs. under the 
milk-alone feeding. We cannot fail to note that the ‘“‘ Red” calf 
has fallen behind the ‘‘ White Face” not alone in live weight, but 
somewhat as well in the amount of food consumed. This individu- 
ality can best appear in tabular form :— 


July 15 
Aug. 1 
15 
Sept. 1 
6 
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Live weight. 


‘“White Face.” ** Red.” Difference. 
92 lbs. 92 lbs. 
123 lbs. 117 Ibs. 6 Ibs. 
152 lbs. 136 lbs. 16 lbs. 
185 lbs. 157 lbs: 28 lbs. 
195 lbs. 162 Ibs. 33 Ibs. 


The figures for food consumed can be arranged in another form, 
by which the relation between the total food consumed, and the ap- 
parent live weight gain can be studied :— 


( 2894 lbs. 


18 days. 
I 2794 lbs. 


(489 Ibs. 

| 124 lbs. 

37 days.< 102 lbs. 
114 lbs. 

50 lbs. 


(446 lbs. 
| 114 lbs. 
4 104 lbs. 
| 11 Ibs. 
| 50. Ibs. 


Changes in live wt. Apparent daily gain. 
‘‘White Face.” “Red.” ‘‘White Face.” “Red.” 


milk consumed _ 31 lbs. 1.72 lbs. 


milk consumed 27 lbs. 1.50 lbs. 


milk 

oil meal 
ground oats 
Bran 

green clover 


milk 

oil meal 
ground oats 
Bran 

green clover 


66 Ibs. 1.79 lbs. 


46 lbs. 1.24 lbs. 


If we value the milk at 1 cent a lb., the oil meal at 2 cents, the 
oats at 14 cents, and the bran at 1 cent, we have for cost per lb. of 
apparent gain or increase during these two periods in which milk 
formed all or a portion of the ration :— 


Cost per. lb. of increase. 
Under milk alone. Under milk and grain. 


“White Face” 9.3 cents 8.2 cents 
ferRed 7 10.3 cents «10.8 cents 
Mean 9.8 cents. 9.5 cents. 


A small sum, in the latter case, should be added to cover the cost 
of the clover, and this would bring the cost about the same under 
the two feedings. 


From Sept. 7 to 21, green clover and grain were fed in equal quan- 
tities to both animals, the quantity being guaged by the appetite of 
the smaller feeder. On Sept. 19 and 20, the grain was refused by 
‘‘Red,” and with this exception the feed of the two animals was 
alike. 

The table of live weights and food is as below: 


Food to each. 

Live weight, lbs. 
= 
White Face. Red. 


Ground oats. Oi! meal. Bran. Green clover 
; OZS. lbs. 


OZS OZS. 8 
Sept. 7 
8 197 168 8 4 12 8 
9 198 167 8 + 12 6 
10 202 169 8 + 12 TE 
11 205 169 8 + I2 10 
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Food to each. 


Live weight, lbs. (ee 
eee Ground oats. Oil meal. 


White Face. "Red. OZS. OZS. 

Sept. 12 205 169 8 8 
13 208 175 8 8 
14 203 172 8 8 
15 205 175 8 8 
16 203 172 8 8 
17 210 176 8 8 
18 204 168 8 8 
LO% 205 169 8 8 
20* 215 182 8 8 
21 212 Lio 8 8 
22 207 175 8 8 


During this period of fifteen days we have the 
mary :— 


SS 
Bran. Green clover 
b 


OZS. 8. 
8 10 
8 10 
8 10 
8 10 
8 10 
8 10 
8 10 
8 10 
8 12 
8 12 
8 10 


following sum- 


‘““White Face.” “Red.” 


Lowest live weight, lbs-2. 2 230 So eee 
irreatest live weight, lbsci 0 (ee eee ee 
Average live weighy, lbs.0 2 eo le eee 
Average daily consumption, ground oats, ozs. 

Oil meal, ozs. - _ - 


Green clover, lbs. 


19% 167 
21d 182 
205 172 
8 7 

ri 6 

9 8 
10 10 


Accepting the difference between the extreme weighings as repre- 
senting increase in live weight, we have for the fifteen days: 


‘“‘White Face.” 
Changes in Apparent 
Consumption. live weight. daily gain. 
( Ground oats- - - 74 Ibs. 
: ; 1 
15 days. Be re a 7B 18 lbs. 1.20 Ibs. 
Green clover... 149 lbs. 
“« Red.” 
Change in Apparent 
Consumption. live weight. daily gain. 
Ground oats- -_- 64. lbs. 
: 1 
TS day sidell Mealiow ae AP pele poet 5 ibe aan te 
\ Green clover_.- 149 lbs. 


Using the same valuations as heretofore, and calling the clover 
4.00 a ton, the cost of the apparent increase per lb. is 3.5 cts. for 


‘¢ White Face,” and 3.9 cts. for ‘* Red.” 
On Sept. 22 the system of feeding was changed. 


From this date 


each animal received the quantity that our judgment pronounced 


full feeding, but not ad libitum offering. 


The figures gained find 


representation in the following table, which is made from fifteen 
days’ trial also; the grain being in all cases equal quantities of 


ground oats, oil meal and bran: 


* Grain refused by ‘‘ Red,” 


Sept. 22 
23 
24 
25 
26 


28 
29 


Octet1 


2 OD Ot HR CO 0 


Live weight. lbs. 


“White Face.”’ 


220 
215 
215 
222 
220 
221 
220 
222 
221 
215 
226 
231 
235 
240 
239 


186 
179 
186 
184 
187 
192 
187 
187 
193 
18% 
194 
200 
190 
200 
195 
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‘¢ White Face.” ‘* Red.” 
a ae 

Grain. Green clover. Grain. Green clover 
OZS. Ibs. OZS. lbs. 

30 15 21 15 

36 15 18 15 

36 12 18 12 

36 15 18 15 

36 12 18 12 

36 12 18 12 

36 12 18 1 dee 

36 12 18 12 

36 12 18 12 

36 12 18 12 

36 12 18 12 

36 12 18 12 

36 15 18 15 

36 20 18 20 

36 12 18 12 


During this period of fifteen days we have the following sum- 


mary :— 


Lowest live weight, lbs 


‘* White Face.” ‘‘Red.” 


Rey epee alin lp fo ald tig 


Prratesu tye weront, 0s, -. a oo 240 200 
Average hive weleht, tos.----22----2-.--- -- 224 190 
Average daily consumption, ground oats, ozs. 12 6 
Chivmeal,, dz8..2 2 712 6 
TDC Osi eee eT anion 6 


Green clover, lbs. 1316 lsliyBi9 


Accepting the difference between the extreme weighings as repre- 
senting increase in live weight, we have for the fifteen days :— 


15 days. 1 Grain i - 


15 days. Grain, --.- 


‘« White Face.” 


Change in Apparent 

Consumption. live weight. daily gain. 

Green clover, i se Ibe 25 Ibs. 1.66 lbs. 
“Red,” 

Green clover..- ahi The 21 Ibs. 1.40 Ibs. 


Calculating the cost per lb. of apparent increase, as before, we 
have 3.6 cts, for ‘‘White Face,” and 3.1 cts. for ‘‘Red.” 
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The next period is 15 days’ repetition of the last, and the figures 
gained are given in the following table :-— 


“White Face.” “* Red.” 
ah eee a 
Live weight, lbs. Grain. Hay. Grass. Grain. Hay. Grass. 
‘“‘White Face.” ‘Red.’ OZSs. lbs. lbs. OZ8. lbs. lbs. 
Oct. 7 

8 241 196 36 5 12 18 12 
9 240 192 48 9) 8 24 5 8 
10 242 194 48 8 24 5) 8 
11 249 198 48 15 24 15 
12 249 197 48 12 24 12 
13 201 198 48 15 24 15 
14 248 200 48 15 24 15 
15 258 205 48 20 24 20 
16 257 209 48 20 24 20 
17 260 210 48 20) 24 20 
18 207% 208 48 20 24 20 
19 209 208 48 20 24 20 
20 252 210 48 20 24 20 
21 262 208 48 20 24 20 
22 265 215 48 20 24 20 


During the period of fifteen days we have the following sum- 
mary :— 
‘t White Mace. = eds. 


Lowest diverweight, lbs 2020200 so cee 241 192 
Greatestlive weight, lbs. /-.2. 4. 2-228 22 265 215 
Average, liye: weight, Ibs. 22.2 2S4 322s 252 203 
Average daily consumption, ground oats, ozs. 15.7 7.9 
Oibimeal 07s he grace 7.9 
Bran .0zsieee ae 15.7 es, 
Grass; lbs 83-2 18 18 
Calculating our figures, as heretofore, we have :— 
‘‘ White Face.” 
Change in Apparent 
, Consumption. live weight. daily gain. 
15 days. Bele ddeia sag ait (uw 1.60 lbs. 
“Red.” 
15 days. fame i gees si i ns 23 lbs. 1.53 lbs. 


Calculating the cost per lb. of apparent increase, as heretofore, 
we have 5 cts. for ‘‘White Face” and 3cts. for Red. 
The average for the various periods are for each animal :— 


‘White Face.” 

Av. daily Av.costof Average 
Daily feed. change in apparent gain, weight. 

live wt. per lb. lbs. 
Julyv14s19 7. 5. 12.5 Ibs. milk .66 lbs. 18.7 cts. 93.3 
July 20-81._.....- 17.9 2.16 lbs. 8.2 cts. 109.8 
Aug. 1-Sept. 6..-. milk and grain 1.8 lbs. 8.2 cts. 162.0 
Sept. 7-21 --...--- grain and clover 1.2 lbs. 3.5 cts. 205.5 
Sept. 22-Oct. 6.--. grain and clover 1.6 lbs. 3.6 cts. 224.0 
OCtolael sean grain and grass 1.6 lbs. 5.0 cts.. 252.0 


Average for 100 days 1.73 lbs. 6.4 cts. 


Daily feed. 


July 14-19......-. 
July 20-31..-..--. 


11.5 lbs. milk 
17.5 lbs. milk 


Aug. 1-Sept. 6.... milk and grain 


Sept. 7-21 ....__-- 
Sept. 22-Oct. 6_--- 
Vase es 


grain and clover 
grain and clover 
grain and grass 


Average for 100 days 
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‘*Red.” 
Av. daily Av. cost of 
change in apparent gain, 
live wt. per lb. 
1.00 lbs. 11.0 cts. 
1.75. lbs. 10.0 cts. 
1.24 lbs. 11.0 cts. 
1.00 lbs. 3.9 cts. 
1.40 lbs. BALCH; 
1.538 lbs. 3.8 cts. 
1.23 lbs. 8.07 cts. 


Average 
weight. 
lbs. 


94.1 
109.8 
144.0 
172.0 
190.0 
203.0 


For the two animals, the average daily change in live weight was 


1.48 lbs., the average cost per lb. 7.1 cts. or 296 lbs. of apparent 
gain cost atotal of 21.03 at the valuationsused. ‘The mean data for 
the two animals for the various periods, is:— 








Days Average Apparent Av.costof Costof 
of daily daily apparent daily 

trial. food. increase. increase. ration. 
July 14-19__-_._-- 6 12 lbs. milk .83 lbs. 15 cts. 12.0 cts. 
July 20-81 ....---- 12 17.7 lbs. milk 1.95 lbs. 9 cts. 17.7 cts. 
Aug. 1-Sept. 6.... 37 Milk and grain 1.52 lbs. 94cts. 14.2 cts. 
wept. 7-21 /_..-..- 15 Grain and clover 1.10 lbs. 3% cts. 4.0 cts. 
Sept. 22-Oct. 6 _._ 15 Grain and clover 1.50 lbs. 3+ cts. 5.2 cts. 
yO fri7 4 eee SAG Grain and grass 1.57 lbs. 42 cts. 6.9 cts. 

A 100 1.48 lbs. 7.238 cts. 


We may properly conclude from this trial:—I1st, That on milk 
feed, increase of supply of milk food diminishes the cost per lb. of 
live weight. 2d, That the individuality of the animals fed has a 
marked influence, and that the animal with the best appetite fur- 
nishes the cheapest veal when properly fed. 3rd, That economy in 
feeding requires a careful consideration of the cost of the various 
food supplies, as an increased gain through extra grain may not com- 
pensate for the increased expense. 4th, That the profit of growing 
veal depends largely upon the price assigned to the milk, one cent a 
lb. milk, when fed properly meaning about nine cent veal; when fed 
scantily 12 to 18 cent veal, or even more. 

During the various periods the following amounts of albuminoid 
were consumed, and the following increase of live weight noted:— 


; No. of Albuminoid fed, lbs. Alb. fed to 1 lb. increase. 
Period. days Ration. White Face. Red. White Face. Red. Mean 
i & 6 Milk 2.382 2.07 .58 Ibs. .34 Ibs. .46 
IL. 12 Milk 6.66 6.50 . 26 lbs. .31 lbs. .28 
aha 37 Milk and grain 23.01 21.69 .35 lbs. 47 lbs. 41 
IV. 15 Grainandclover 8.96 8.41 .50 Ibs. .06 lbs, 08 
KF 15 Grainand clover 12.96 9.83 .52 Ibs. .47 lbs. .00 
VI. 15 Grainand grass 17.15 13.10 .71 Ibs. .57 Ibs, 64 
‘Total 100 71.06 61.60 
At the valuations used, the cost of the albuminoid per lb. was:— 
Period I. 32.3 cts. 
iL 32.3 cts. 
Ifl. 23.7 cts. 
IV. 7.0 cts. 
V. 7.0 cts. 
VI. 7.0 cts. 
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or, for mean results, 1 lb. of albuminoid in 


I. Small ration of milk, produced ___--_--- 2.2 lbs. of live weight 
II. Large ration of milk, produced _____--- 3.6 . . 
III. Ration of milk and grain, produced_._. 2.4 RS rs 
IV. Ration of grain and clover _.._...___-- 1.9 se 4. 
V. Ratromof! grain avid clover... -S84 2 2.0 e 2 
Vi: Ratton°ot .grain- and gras, 12. eee er 1.6 He * 
In average of above... 2.1 “ " 


The evidence of this trial is hence in favor of abundant milk feed— 
ing and early stages of growth, in order to hasten the time when the 
milk can be replaced by a ration of moderate grain and abundance 
of green forage of the best quality. 


ENSILAGE. 


In 1884 the Station silo was partly filled, in order to test the ques-- 
tion whether cut fodder could be placed in position slowly and at in- 
tervals, and yet keepasensilage. ‘The following data will aid in un- 
derstanding the conditions of the result. 

The silo is built of brick, is of rectangular form, twelve feet long,. 
nine feet ten inches wide, and when opened, contained three feet. 
two inches of material. 

The fillmg commenced August 18, 1884, with corn and sorghum 
cut into average lengths of three-fourths inch pieces, and the amount. 
weighed in was as below: 

August 18, 3121 lbs. corn and sorghum, mixed. 
6 19), B259 (a4 ee 
6é 20, 6082 6é 66 €é e a4 

The silo was now covered and weighted, the planks being laid upon 
the top of the material, without the intervention of straw. On Septem- 
ber 18th it was opened for reception of 3044 pounds of sorghum, 
and was then covered and weighted as before. 

On June 10, 1885, the silo was opened. ‘The top was dark and 
musty for about six inches down, but the ensilage below the moldy 
portion wasin anexcellent state of preservation, and would be called 
first-class ensilage by those who are acquainted with ensilage prod- 
ucts: By analysis, it contained about one and one-half per cent. of 
acid, calculated as acetic. 

From this experiment it becomes evident that ensilage can be 
preserved when the silo is filled gradually, as the convenience of the 
labor on the farm dictates, and that but little precaution need be 
taken in filling. The upper layer, which became musty served as a. 
protection to the bulk of the ensilage, but the proportion of this 
spoilt ensilage to the whole mass, 1s, of course, greater in a silo of 
little depth than in one whichis deeper. | The preservation was such. 
that nine months or more keeping seemed to be no detriment, and it. 
was very evident that it might have remained closed even longer, 
without suffering harm. 

When we consider that this ensilage, stored in small quantities. 
on different days and after an interval, was equal in quality to the 
former product of the same silo placed in rapidly, and with the 
most careful precaution, it will appear that much unnecessary labor 
in filling the silo was employed in the past. It seems very probable: 
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that no especial pains need be taken in order to get good results, ex- 
cept that the silo be tight, or, in other words, that the air be ex- 
cluded, and that the various fillings shall follow each other before 
putrefactive changes can take place from the previous fillings. 

In 1885 the silo was again filled, every care being taken to do the 
work of filling as carelessly as could be expected even on the most 
ordinary farm, the experiment being to determine with how little ex- 
pense a silo could be filled and the forage secured. ‘The following 
amounts of forage were tumbled in in inch pieces at the dates named: 


Lbs. 

Aug. 10. Dent fodder corn 1813 
11. Pop 3005 

a2) lint sf a 4437 

13. Flint and Sweet fodder corn 4359 

19. Pop ceil se 5166 


Up to Aug. 28, the above fodder in the silo was not even covered. 
At no time had it been trampled except what was necessary in order 
to level. Aug. 28the planks were laid on. Sept. 3, the planks were 
removed and 4759 lbs. of Amber Cane fodder dropped in. At this 
time the surface of the ensilage was somewhat dry, and a little de- 
cayed in some places, especially where the planks had rested rather 
heavily. At the depth of eight inches the ensilage was in excellent 
condition, but very warm and somewhat acid. Sept. 4, 5261 Ibs. of 
Amber Cane fodder was added, leveled, and the planks laid on. 

Nov. 18, the planks were removed from a portion of the silo. 
The upper layer of the silage was very rotten, but no putrefactive 
smell, the smell being rather that from a rotten and damp stump. 
At four inches down the silage in perfect condition, and but very 
slightly acid. At six inches “down perceptibly warm, as also at a 
foot depth. Dec. 9, no change observed. 

It is certainly interesting to note that silage cut and stored at in- 
tervals, and without the use of weights, should keep so well, and if 
this experiment is not exceptional in its results, and we know no 
reason why it should be, it seems to indicate that much of the ex- 
pense usually attending the filling of a silo, may be escaped. 


FORAGE CROPS. 


The season has been a favorable one for forage crops, and hence a 
greater weight of growth than obtained last year. The plats used 
were all one twentieth of an acre, and are represented by Series C. 
plats 1 to 10 inclusive and 12 to 15 inclusive. Of these plats, C. 1 
and 2 received each 111 cords farm dung in 1882 and no fertilization 
in 1883; C. 3 and 4 received 40 lbs. of phosphate in 1882; C. 5 re- 
ceived 80 lbs. in 1882; C. 15 none; C. 14 and 15 received 40 lbs. 
each in 1883. With these exceptions, the plats each received 20 lbs. 
of phosphate in 1882, 1883 and 1884, and 50 lbs. in 1885. So far as 
applied fertilizer is concerned, we then have C. 1 and 2 as duplicates; 
C..3 and 4 as duplicates ; C. 6, 7, 8, 9, 10, 12 and 13 as duplicates. 

The plats are all 2x4 rods square, and were marked off either in 9 
or 18 drills per plat, and the seed sown in as near as could be equiva- 
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lent quantity in each row. The plants were cut and weighed as rap- 
idly as the crop appeared to reach a uniform stage of ripening, 
which may be described for the maize as at the close of the pollen 
fall, and in the early milk of the ears; and as at bloom for the sorg- 
hum. 

For the purpose of determining the uniformity of yield, we have 
calculated the forage to the half-plat, and noted the difference be- 


tween the halves. 
One ane Arne half wee plat 


C. 1. Hight-rowed White Flint corn, 9rows 1200 1126 2326 
C. 2. Sweet corn, large varieties, 9 rows 999 1084 2038 
C. 3. Queen of the Prairie Dent, 9 rows 916 897 1813 
C. 4. Pop corn, mixed varieties, 9 rows 7873 8064 1594 
Ceo: do 18 rows 985 924 1909 
C. 6. Orange Flint, 18 rows 1365 1872 = 2737 
C. %. Long Island White Dent, 18 rows 838 862 1700 
C. 8. Pop corn, White Pearl, 18 rows 952% 948 19004 
Ce'p) do 9 rows 742 7884 15304 
nO. do (thicker planted) 9 rows 849 887 1736 
C. 12. Harly Amber Cane, 9 rows 11634 1221} © 23844 
Oels. do 9 rows 12204 1155 23754 
C. 14. do 18 rows 135382 13874 2741 
C. 15. do 18 rows 1250 =1270 =. 2520 


From this table we may note the close duplication between the 
two halves of each crop, the variation being in no case in excess of 
64 per cent. from the average. In ©. 13 and C. 14, Early Amber 
Cane, we have duplicate fertilization for four years, duplicate con- 
ditions this year, and very close duplication in results. In C. 10, 
C. 9, and C. 8, we have duplication in all but method of planting, 
and the results here show clearly that thickness of planting in- 
creased crop, as C. 9, 1530 lbs.; C. 10, thicker planting, 1736 lbs. ; 
C. 8, much thicker planting, 1900 lbs. ‘The evidence in favor of 
thicker planting can be readily separated from the table, thus :— 





C, 4. Pop corn, 9 row plat, 1594 lbs. forage. 
Tous do do 1530 *“S 3 
Cyd: do 18 row plat, LOO iH 
Geo. do do Lg0Us - 
Ay. gain by doubling the rows, 342 lbs. 


The next point to remark is that the Early Amber Cane yielded 
more forage than did the maize. This happened likewise in 1884. 
Four agricultural species of corn and one of sorghum were used 
this year. ‘The average yield of the various plats were : 
Green forage, per plat. 


lint corn, 1 plat, 9 rows, 2326 Ibs. 
1 plat, 18 rows, 2737 

Sweet 1 plat, 9 rows, 2033 “¢ 

Dent 1 plat, 9 rows, L813hirs 

1 plat, 18 rows, L700jagt 

Pop 3 plats, 9 rows, 1620 | 45 

' 2 plats, 18 rows, 1905 46 

Sorghum 2 plats, 9 rows, 5 6 


2 plats, 18 rows, 2630 << 
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~The heaviest yield attained in any one case was at the rate of 
27.41 tons green forage per acre for sorghum ; and 27.37 tons green 
forage per acre for the Orange flint corn. 


Carefully collected samples from each plat were subjected to an- 
alysis, for their water contents, with the following result :— 


Plat. Per cent. Date of Plat. Per cent. Date of . 

water. harvesting. water. harvesting. 
1 86.83 Aug. 13 8 81.76 mice Lo 
2 85.87 Aue "11 9 82.97 ug. LD 
3 84.09 Aug. 10 19 84.14 Aug. 19 
4 81.95 Aug. 11 12 85.29 Sept. 3 
5 69.28 Aug. 11 13 84, 84 Sept. 3 
6 70.74 Aug. 12 14 84.58 Sept. 4 
vi 84.36 Aug. 12 15 $3.43 Sept. 5 


These determinations need not be interpreted very closely, as 
many of the samples were collected necessarily during moist if not 
rainy weather. Whatever value they possess is to afford a clue to 
the dry matter harvested from each plat. 


Last year our report was rather favorable towards pop corn as a 
forage crop ; this year the same line of reasoning would lead us to 
recommend the flint corn. ‘The different style of the season, or the 
different number of plants which grew on our plats may account for 
the discrepancy. Very probably there is not enough difference be- 
tween our forage corns to offset differences brought about through 
fertilization and distance of planting. It is within possibility that 
the same variety of corn would not be equally recommendable for 
use on a poor farm and a good farm. 


CoRN. 


Duplicates. 


For the purpose of testing how near duplicates could be obtained, 
plats E. 12 to 15 were selected, fertilized alike with 400 lbs. phos- 
phate per acre, planted with the same stock of Waushakum corn, in 
hills 42x44 in. apart, and four plants to the hill, and were carefully 
tended alike, and harvested at the same time. ‘The figures resulting 
appear in the following table : 


Yield. 
Plat. No. of No. of ears. Weight of ears. Yield per acre. 
plants. Good, Poor. Good, lbs. Poor, lbs. Bushels. 
Py l2 9.637 715 88 289.2 10.0 12.3 
EK. 13 636 745 152 297.2 14.5 74.3 
H.14 640 750 147 290.0 12.0 72.5 
E. 15 641 761 Mid: 294.7 10.0 13.7 


We have here a variation of 46 ears, and 8 lbs. per plat, or 2 bush- 
els per acre, a very close result. 
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In D. 3 and 4, D. 12 and 14, D. 13 and 15, G. 2 and 4, G. 3 and 
5, we have duplicate trials whose differences may be compared. 


Yield per acre. Difference. 
ushels. 
D. 3 61.7 
D. 4 "6.4 15.7 
D. 12 67.9 ae 
D. 14 "0.6 . 
D. 13 69.4 
D. 15 66.5 2.9 
G. 6 66.4 
Ga. 8 70.6 4.2 
eat, 52.3 
G. 9 56.0 3.4 


From this presentation we may infer that in our duplicate plantings 
of corn, we cannot expect to secure equivalency within 3 or 4 bush- 
els of crop, and may have even as great divergence as 14 or 15 bush- 
els. It hence follows that the average interpretation of differences 
to be ascribed to fertility or treatment on our plats, cannot be with- 
in these figures. 


WHAT PORTION OF EAR TO PLANT. 


For now three successive years, our experiments in planting the 
but, central and tip kernels of corn, have given an uniform conclu- 
sion that the tip kernels are at least not inferior for seed to the other 
kernels of the ear. This years experiment is in the same direction, 
and embraces twenty plats. Hach plat was planted in nine rows, 
three rows of but, three of central and three of tip seed, the seed 
being the five but, central and tip seed of each row from the same 
ears. The fertilization was alike, 400 lbs. per acre of a phosphate. 
The variety of Corn Waushakum, in hills, four plants to a hill, the 


hills 44x42 inches apart. 
Number of ears harvested. 














—_—, 


No. of plants growing. Buts. Centers. Tips. 
SS SS SS (SSS SS a 
Plat. Buts. Centers, Tips. Sound. Soft. Sound. Soft. Sound. Soft, 
A. 1 Upper 197 212 210 249 6 227 22 241 31 
Lower 202 214 214 200 18 204 19 207 8 
2 Upper 191 214 214 205 30 240 25 219 33 
Lower 181 213 212 195 25 205 27 200 36 
3 Upper 190 211 212 en's, 27 219 19 212 28 
Lower 195 215 209 201 41 222 39 210 30 
4 Upper 202 211 210 224 15 213 14 208 36 
Lower 204 214 216 217 27 194 19 218 20 
5 Upper 207 212 209 215 26 227 28 212 33 
Lower 206 209 214 225 25 198 30 210 21 
6 Upper 200 213 210 210 18: 217: 14.9 204 Bikes 
Lower 204 215 213 2038 13 211 19 212 20 
7 Upper 196 211 206 219 35 195 25 209 21 
Lower 207 214 212 208 16 219 17 202 16 
8 Upper 194 210 205 211 18 215 40 195 25 
Lower 198 208 215 213 17 190 37 196 19 
9 Upper 206 208 213 194 30 206 21 209 12 
Lower 199 211 213 185 20 192 26 216 19 
10 Upper 177 213 206 193 38 218 20 206 17 
Lower 191 210 213 185 35 225 18 212 23 








3947 4238 4226 4169 480 4237 479 4198 481 
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From this table we observe that for each 100 plants, the 


But seed yielded 105 merchantable, 12 unmerchantable ears 
Central ‘‘ 100 ir 11 
Tip ce 99 e 11 e «6 


The weight of the crop harvested as ear corn, October 11-14, 
Was :— 





Buts. Centers. Tips. 
Sound. Unsound. Sound, Unsound. Sound. Unsound. 

lbs. lbs. Ibs. lbs. lbs. lbs. 

A. 1 Upper 79.0 0.4 89.5 1.8 91.8 8.4 

Lower 72.5 1.8 76.6 13 79.3 1.9 

A. 2 Upper "O°? 2.5 87.0 2.8 78.0 3.8 

Lower 70.0 3.0 72.0 3.1 67.0 4.1 

A. 3 Upper 65.8 2.3 83.3 2.3 75.3 3.1 

Lower 64.6 3.9 77.9 4.0 70.2 4.5 

A. 4 Upper 82.5 1.9 80.0 4.5 73.0 4.1 

Lower 78,2 2.0 70.5 18 73.7 2.1 

A. 5 Upper 14.8 2.6 81.2 2.5 78.2 8.0 

Lower 75.1 2.6 71.5 3.5 72.0 2.8 

A. 6 Upper 75.9 2.2 77.3 ye | 70.8 4.3 

Lower 71.6 2.0 74.0 1.9 72,0 2.4 

A. 7 Upper 73.6 3.8 68.8 3.0 PB, 2 sO 

Lower 73.9 2.3 80.7 2.3 75.5 Lag 

A. 8 Upper 74.1 2.0 76.9 4.5 "3.6 8.2 

Lower 78.1 1.8 64.5 Od 71.4 2,6 

A. 9 Upper 69.8 3.6 75.9 2.7 79.1 2.1 

Lower 68.0 2.6 70.3 3.3 79.0 sw 6 

A. 10 Upper "2.38 6.9 79,9. 0 o4 73.2 8.0 
Lower 78.8 3.0 76.5 


for) 
= 
i) 
|e 
3 
| se 
fan) 














Total 1463.8 53.4 1535.5 58.2 1502.8 58.6 


For this table we observe that the weight of crop from each 100 
plants was for the 


But seed 37.0 lbs. merchantable, 1.3 lbs. unmerchantable ears. 
Central seed 36.2 lbs. q 1.3 lbs. + 
Tip seed 35.6 lbs. “ 1.4 lbs. oe i 


The average weight of the merchantable ears was for the 


Butiseed: crop. 20532. 24.. 5.61 ozs. 
Central seed crop__..----- 5 79 ozs. 
Tip seed. crop _ S20... 2 5.96 ozs. 


Calculating the yield per acre, during the various trials, and call- 
ing 80 lbs. of ear corn a bushel, we have for actual yields,— 


Yield of but, central and tip 
corn kernels, in bushels, per acre. 


1882. 1883. 1884. 1885. Average. 
ARO oso a ate oe 62.9 53.8 54.7 54.9 56.6 
ventral seeder. —2132 4 - 62.5 54.5 56. ~bD¥.6 57.6 
eeBeCd sd ON. oo yu Ss 64.7 57.1 56.3 56.3 58.6 


We are hence justified in the belief that the tip kernels from good 
ears are as good for crop as the central kernels, where flint corn is 
used. It may be so with other races, but our trials haye been con- 
fined to the flint variety Waushakum alone. 
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CoRN vs. FERTILIZER. 


For this presentation we have the record of the same plats planted 
with corn during four years, and the yield corrected to a full stand 
of four plants to a hill, as recorded in past reports. The corrected 
yield of ear corn, from the tenth acre plats, for the various years, 
was as below:— 














Corrected yield. Average 
Plats. Ibs. of ear corn. for four years. 
1882. 1883. 1884. 1885. 
lbs. lbs. lbs. lbs. lbs. 
Axe 4, 4184 483 471 507 470 
Agee: 395 488 480 478 460 
Ae. 421 493 486 459 465 
iA, 14: 4614 5388 544 472 504 
An -b, 458 5380 553 467 502 . 
ALG; 3243 443 463 456 422 
LAS ih 406 4438 523 464 459 
Ay. 8: 3864 441 546 462 459 
A. 9, 393 422 511 458 446 
Ac 10; 849 405 526 477 439 
Total, 1 acre 40134 4686 5103 4700 4626 
The amount of phosphate used per acre during these years was: 
1882. 1883. 1884. 1885. 
Plats. lbs. lbs. lhs. Ibs. 
A 1 0 0 200 400 
Ae 200 0 200 400 
A. 3 400 0 200 400 
Ay a 800 0 200 400 
A. 6 1600 0 200 400 
AL uno 200 0 200 400 
ASree 400 0 200 400 
A. 8 800 0 200 400 
Az eg 1600 0 200 400 
A. 10. 0 0 200 400 


Arranging the averages according to fertilizer applied during the 
four years, we have for a summary in bushels of 80 lbs. ear corn,. 
per acre:— 

Total phos. per acre. Av. yield. 4 years. 


4years. Lbs. Bush. per acre. 
A. 1 and A. 10 800 56.8 
A. 2and A. 6 1200 55.1 
A. 8and A. 7 1600 Ofer 
A. 4and A. 8 2400 60.2 
A. 5and A. 9 3600 59.2 


The figures of phosphate application per plat, and yield per acre,. 
for the several years are as below:— 

















1882 1883 1884 1885 
= 5 TEN. eo o? Boi Sew Gets ae — 
Phos. Phos. Phos. Phos. 
used. Yield. used. Yield. used. Yield. used. Yield. 
Lbs. Bus. Lbs. Bus. Lbs. Bus. Lbs. Bus. 


Bacre. @®acre. Pacre. Pacre. Pacre. Pacre. Pacre. $ acre. 
A. 1and A. 10 0 48.0 0 55.5 200 62.3 400 61.5 
A.2andA.6 200 45.0 0 58.2 200 58.9 400 58.4 
A.38and A. 7 400 51.7 0 58.5 200 63.0 400 57.7 
A.4and A. 8 800 58.0 0 61.2 200 68.1 400 58.4 
A.5and H.9 1600 53.2 0 59.5 200 66.5 400 57.8. 


—_—_— — —_— —_—_ 


Average 50.2. 58.6 63.8 58.8: 


4] 


Although the corn was grown on the same land, we cannot say 
that there was any diminution of crop in the successive years, and 
we may well believe that the fertilizer has availed to maintain pro- 
ductiveness. When, however, we examine into the effect of various 
applications, we get no clear evidence of any relationship between 
the amount applied and the succeeding crop of the year, or the aver- 
age of the crops of the various years. 

In D. 3 and D. 4, we had Waushakum corn, planted and treated 
in like manner as the above, except it received phosphate at the 
rate of one ton per acre. The yield was 


Yield per plat. 





Phosphate No. of Merchantable ear corn. Unmerch. ear corn. 
per plat, lbs. plants. ‘No. of ears. lbs. No. of ears. lbs. 
D. 3 100 636 780 2468 147 13 
D?'4 100 635 771 3054 170 15 
D.8 100 641 740 2714 174 163 
D.9 200 642 740 2652 136 13} 
Calculating to bushels per acre, and ears per acre, we have:— 
Yield per acre. 
Phos. Merch. ear Unsound. No of ears @ acre. 
$8 acre corn bus. “sound. Unsound 
lbs. bus. ® acre. #$ acre. 
Av. of A. 1 to 10, 20 plats _...-- 400 57.6 el 12,604 1440 
Largest yield of above, A..1 upper 400 65.1 1.4 14,340 1180 
PE ee AL tL oe - 2000 Chi. 3.2 15,600 2940 
er ee os oh ee DE 2000 76.4 3.7 15,420 3400 
Et es ck es ee 2000 67.8 4.1 14,800 3480 
epiiee eee eo a fe bo oy 4000 66.4 3.3 14,800 2720 


Another series of plats, upon land considered by us as inferior in 
natural quality to that constituting the plats above, fertilized with 
Acme phosphate, where fertilizer was used, gave crop as below:— 


Yield per acre. 








—-- 











Phos. $ acre. Merch. ear corn. Unsound. No. of ears per acre. 
Ibs. bus. Ba. bus. ® a. Sound. Unsound 
eda 0 52.3 2:9 11,820 1900 
G. 9 0 56.0 2.2 12,760 1580 
Leah 0 51.5 3.0 11,160 2200 
G. 6 ~ 500 66.4 2.3 13,700 1940 
G. 8 500 70.6 2.6 14,280 1860 
G. 10 1000 67.4 2.9 13,660 2220 


Examining these two series of experiments in detail D plats being 
duplicates, so far as we could determine in advance, as also the G 
plats with each other, we find the following variations in crop under 
like conditions of fertilization between the various plats :— 


No fertilizer,._____- 51 and 56 bushels per acre, Difference 5 bushels. 
500 lbs. fertilizer___.66 and 70 My Difference 4 fi 
2000 lbs. fertilizer___.61 and 76 ah Difference 15 - 
The average yield of the variously treated plats are, per acre :— 
No. of 
plata. Treatment. Average yields. Largest yields. 
3 No fertilizer 53.3 bus. 56.0 bus. 
10 400 lbs. fertilizer 57.6 bus. 65.1 bus, 
2 500 lbs. fertilizer 68.5 bus. 70.6 bus. 
1 1000 lbs. fertilizer 67.4 bus. 67.4 bus. 
3 2000 lbs. fertilizer 68.6 bus. 76.4 bus. 
1 4000 lbs. fertilizer 66.4 bus. 66.4 bus, 
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These plats, as mentioned above, are not strictly comparable, there 
being two series; in addition, the same number of trials were not 
made under each treatment, hence the average figures have not 
equal values. The general conclusion, however, must be that the 
fertilizer showed little effect, and the figures indicate the best results 
from moderate applications. 


LARGE AND SMALL SEED. 


Kernels of Waushakum corn were divided into two selections, the 
one comprising the largest, the other the smallest seed. The plant- 
ing was in hills 42 x 44 inches, four plants to a hill, and 400 Ibs. 
phosphate per acre was applied. 


The figures of the crop were:— 
Yield per plat. 











No. of No. of No.of Wt.of good Wt.of poor 

plants. goodears. poorears. ears, lbs. ears, Ibs. 
D. 12 Large seed 637 700 77 271.5 8.0 
D. 13 Small seed 637 724 98 277.5 8.2 
D. 14 Large seed 623 726 85 282.5 9.0 
D. 15 Small seed 632 715 97 266.2 8.7 


We do not find much difference between the crop from the two 
kinds of seed. The average for the two plats planted with like 
seed, per acre, is as below, corrected to ike number of plants:— 


No. of No. of Bus. of Bus. of Av.wt. 


good ears. poorears. good ears. poor ears. ears,ozs 
D. 12 and 14 Large seed 14,360 1630 69.7 2.1 ~ 6.21 
D. 18 and 15 Small seed 14.390 1950 67.9 PB | 6.04 


The explanation of these slight differences must be sought for in 
the experiments of Francis Galton, recorded in a lecture before the 
Royal Institution of England, Feb. 9, 1877. In this trial, seed 
separated into large and small was distributed to many places in 
England, and the resultant crop returned to him for study. He 
found that the offspring did not tend to resemble their parent seed 
in size, but to be smaller than the parents; if the parents were large, 
to be larger than the parents, if the parents were small. The ex- 
periments showed further that the mean filial regression towards 
mediocrity was directly proportional to the parental deviation from 
it. (It is unfortunate in our case that the seed planted was not 
weighed. ) 

The explanation offered by Mr. Galton is ingenious and appears 
trustworthy, and is based upon additional data collected from an- 
thropological enquiries, and relating to the heights of children and 
their parents. ‘* The child inherits partly from his parents, partly 
from his ancestry. Speaking generally, the further his genealogy 
goes back, the more numerous and varied will his ancestry become, 
until they cease to differ from any equally numerous sample taken at 
haphazard from the race at large. Their mean stature will then be 
the same as that of the race.” * * * ‘The average regression 
of the offspring to a constant fraction of their respective mid-parent- 
al deviations, which was first observed in the diameter of seeds, and 
then confirmed by observations on human stature, is now shown to 
be a perfectly reasonable law which might have been deductively 
foreseen.” He then goes on to explain that ‘‘ the heritage derived 
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on an. average from the mid-parental deviate, independently of what 
it may imply, or of what may be known concerning the previous an- 
cestry, is only 4. Consequently, that similarly derived from a single 
parent is only 4, and that froma single grandparent is only +5.” 
These figures are of great interest to the breeder both of seeds and 
domestic animals, as they prove that a different set of figures must 
be used in calculating the predominance of heredity than those at 
present used. 
THICKNESS OF PLANTING. 

Insix plats, E. 6 to E. 11 inclusive, Waushakum corn was planted 
in different thickness. The phosphate used was 400 lbs. per acre. 
In all but E. 11, the hills were 42x44 inches apart, in E. 11 the hills 
were 42x88 inches. The yield and further particulars are given in 


tabular form. 
Yield per plat. 

















i 


Wt.of ears. lbs. 


No.of No.of ears. 
plants. Good. Poor. Good. Poor. 
feo. plant to/a hill). 2. 162 565 180 188.0 20.0 
lu are piants tova hill’). 22.2 321 679 265 243.7 24.2 
E. 8. 8 plants to a hill _____-- 426 655 186 257,0 185 
EK. 9. 4 plants to a hill __-.._-- 641 763 116 294.7 12.2 
Polieeowpiants toa hilly... 8038 885 153 300.7 14.0 
E. 11. 10 plants to a hill __.... 439 432 99 142.2 9.7 
No. of ears Wt. of ears 
per plant. Average per plant: lbs. Yield per 
——_———— wt. of good ——-+-———_ acre good 
Good. Poor. ears: ozs. Good. Poor. ears: bus. 
E. 6. 1 plant per hill.-.._.- Le aN alhe Canis aman bes outa Aa Comal GA 
mere e plants: f° "ilk le St ak 8 5.438 .76 .07 60.9 
‘al Sep ee Sd AGEL 2310 a's fey 1.5 A 6.28 .60 04 64.2 
VS ee es ttl). iio ates teas 1.2 2 6.18 46 .02 73.7 
227 ea Pe BOR: on cote 1.0 2 5.76 Ot .02 75.2 
Poke 1. , * Bae en Sey 2 1.0 2 5.18 82 .02 35.0 


We hence infer that four or five kernels to a hill is the best num- 
ber to use in this locality in this season, and at this distance of the 
hills. With more distant planting the number of ears to a plant is 
increased, but their average size is diminished ; the weight of ears 
pr oduced. per plant is also increased by thin planting, but the increase 
in crop did not compensate for the fewer number of plants. The 
group planting, or what the farmers’ boys would call ‘King hill’ sys- 
tem, scarcely encourages continuance of such trials. 

OATS. 

The importance of variety to the farmer finds illustration in our 
this year’s experiments with oats. The plats one-twentieth of an 
acre, in 1882 sod; in 1883, 400 lbs. fertilizer per acre and forage crops; 
in 1884, 400 lbs. fertilizer per acre and potatoes; in 1885, 400 Ibs. fer- 
tilizer per acre, and oats in two varieties, the Welcome as represent- 
ing a common oat and the White Russian as representative of a side 


head oat. The yield was as below: 
| Yield per plat. Calculated yield per acre. 
Straw. Grain. Straw. i 
Plat. Variety. lbs. lbs. tons. bus. 
E. 16. White Russian. ._. 1604 132 1.605 $2.5 
E. 18. do ae ee 1874 1314 1.875 82.2 
17, Welcome ...2....° 1638 874 1.630 54.7 
E. 19. ims 4h. sleet 119 794 1.190 49.7 
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This, it is true, is but a local result. It is within the limits of 
possibility that in another region the Welcome might have been su- 
perior, yet the trial may stand forth prominently as a test that may 
be read thus:—some one variety of seed may find better adaptation 
on a farm than the seed in use, and the cheapest way to secure in- 
crease in crop without extra expense in the growing may often be 
from the change of seed from a less prolific variety to a greater. 


The Welcome oat showed a weak straw,.and before the harvest, 
was flat upon the ground. The White Russian oat possessed a stiff 
straw, and stood erect until close upon harvest, when it was partially 
bent over by astorm. ‘The Welcome oat was harvested on July 31, 
the White Russian ten days later, or on August 10. It was quite 
evident that the White Russian, although exposed for a longer period 
to the vicissitudes of the weather on account of its lateness of ma- 
turing, yet could have borne a heavier crop without becoming pro- 
cumbent ; on the other hand the Welcome oat bore a heavier crop 
than its straw could support, and a larger proportion of its grain was 
probably saved under the careful harvesting of a plat, than under 
the ordinary process of field work. ‘These circumstances lead us to 
believe that the practical prolificacy of the two kinds are different 
through the inherent qualities of the plant, and that hence their re- 


actions to fertilizer may be different. We may express this idea in— 


its practical relations by the following proposition: If the maxi- 
mum yield of an oat plant is 50 bus. per acre, then it is not essential 
to fertilize beyond this 50 bushel limit; if the maximum yield of an 
out plant is 80 bushels, then we should fertilize beyond the 50 bush- 
el limit, and up to the 80 bushel. ‘This relation between fertilizer 
used and the plant may again find expression in the statement that 
on poor soil and under unfavorable conditions a radical difference in 
prolificacy between two varieties may become obscured, while upon 
rich soil and extra favorable conditions, it may become widely differ- 
entiated. We may follow with the statement of a probable truth, 
that the farmer who uses improved varieties of seed can afford to 
use a larger amount of fertilizer than he who grows crops from un- 
selected and carelessly secured seed. 

The nomenclature of farm seed is in a state of chaos. There 
seems to be no authority which shall settle the question of variety, 
and hence the name under which a variety is sold is a matter of ac- 
cident, or ignorance. For us to recommend the White Russian or to 
condemn the Welcome oat, is simply to express the facts of this year 
with reference to seed planted under these respective names. If we 
should base our opinion of values upon this year’s trials upon our 
soil and recommend the White Russian for general culture, the 
farmer who desired to follow this decision into practice could not be 
assured that in purchasing his seed he was obtaining under the 
name the variety or the strain which with us yielded the good crop. 


In our test of varieties this year we find the White Russian distribu- 


ted by seedsmen under several names, as also the Welcome oat. Al- 
though our study of varieties has been carried forward under unus- 


ually favorable opportunities, yet at date we are unable to give de-. 


scriptions which shall enable varieties to be safely recognized by the 
reader, and until this be done, variety tests as to value for crops 
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se 


a See 


45 


can have but little general significance. Hence the great, almost 
paramount, importance that an experiment station should secure a 
nomenclature whereby its recommendation of a variety or of a strain 
can become effective in its influence upon the general public. 


The principal points which render one variety of an oat more de- 
sirable than another are strength of straw, whereby a large crop can 
be borne without partial destruction through lodging; prolificacy in 
grain, in number, size and weight; the property of not shedding the 
grain during the process of harvesting; resistance to rusts, mildews, 
etc., etc. This year, with us, the one-sided oats surpass the com- 
mon form in all these particulars, but our experience is not as yet 
sufficient for us to generalize as to what will occur in a different 
season or on a different soil. The safest recommendation that we 
can offer, and one which in the end will bring satisfaction to all 
parties, is that farmers should annually purchase in small quantities 
different varieties of seed from those in their own use, and by grow- 
ing on a small scale should determine for themselves whether gain, 
perhaps large gain, would not accrue to them from change of seed to 
a variety better adapted to their farm and their farming. This 
course would be little expensive, the gain might be great. 


Potato TRIALS. 


The year 1885 was a favorable one for the growing of the potato, 
although marked by the presence of abundant rot. We rarely have 
a season where duplicate trials would be expected to come closer in 
their results, as there was no drought, and no excess of water during 
the tuber-growing season. 


We present our figures under the various headings which appear 
below :— 


Duplicate Plats. 


The crops of B. 5 upper and B. 6 lower, in 1884, were nearly iden- 
tical; 243 lbs. good, and 7 lbs. soft ear corn ; 243 lbs. good, and 5 
lbs. soft ear corn. B. 5 lower, in 1884 yielded 281 lbs. good and 2 
lbs. soft ear corn, while B. 6 upper vielded 233 lbs. good and 7 lbs. 
soft ear corn. We might hence assume provisionally that B. 5 up- 
per and B 6 lower, were of equal fertility. These plats were planted 
in 1885 with White Star potatoes, single eyes, the hills one foot, 
the drills 44 inches apart, and 20 lbs. super-phosphate per plat. 
The yields were :— 





Merchantable. Small. Rotten. Total. No. of 
lbs. 0Z3 Jbs. OZ, Ibs. OZ. lbs. OZ. ills. 
B. 5 upper 162 8 12 14 341 0 515 12 560 
B. 6 lower 154 8 9 8 290 0 454 0 565 
Difference 8 0 2 12 51 0. 61 12 
B. 5 lower iy Te be 10 4 851 0 536 0 569 
B. 6 upper rhe 4 7 8 432 4 557 0 562 








Difference 57 8 2 12 81 4 21 0 
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In B. 12 and B. 13, we again have what may be considered dupli- 
cate plats. In 1884 the upper portion of each yielded a total of 547 
lbs. of White Star potatoes. B. 12, lower, 477 lbs. and B. 13 low- 
er 510 lbs. The planting and fertilizer as in the plats reported 
above. ‘The yields in 1885 





Merchantable Small. Rotten. Total. No. of 

lbs. OZ. lbs. OZ. lbs. OZ. Ibs; oz. hills. 

B. 12 upper 207 4. 12 4 430 4 649 12 561 

B. 18 upper 135 8 11 12 393 12 541 0 568 
Difference 71 12 283 © 8 86°11 9 Wi tog Ae 

B. 12 lower 3840 4 20 8 397 8 7638 4 566 

B. 18 lower 216 4 16 0 717 4 949 8 571 
Difference 124 0 9 8 319 12 186 4 


We have in B. 5 upper and B. 6 lower, duplicates, a difference 
of 20 bush. per acre; in B. 12 upper and B. 13 upper, duplicates, 
a difference of 36 bus. per acre in total yield, _ In the less near du- 
plates, or the plats in which the yield varied in 1884, the like dif- 
ferences are 7 bushels and 36 bushels in total crop. 

The lesson to be derived is that there is a great uncertainty in as- 
cribing differences in crop to the preceding treatment, and that dif- 
ferences of 20 or 30 bushels per acre should not be considered de- 
cisive as for or against the apphed fertilizer, or changes in treat- 
ment. 

As having additional bearing upon the subject of duplicates, we 
put in D. Ibs D. 2, D. 5 and D. 6 as duplicates, White Star potatoes, 
single eyes, ‘hills 12 inches apart, drills 44 inches. On these plats of 
one-twentieth of an acre was put 100 lbs. of phosphate, or at the 

rate of one ton to the acre. 


Merchantable. Small. Rotten. Total. No. oJ 

lbs. OZ. lbs. OZ. lbs. OZ. lbs, OZ. hills. 
Dt 210 4 16 4 187 4 4138 12 576 
D. 2 245 0 20 8 174 4 419 Le toon 
D.5 224 12 LS ate 249 4 487 , 12 571 
D. 6 140 12 ae 8 279 12 432 0 562 


The extreme variation in total crop, under this exceptional use of 
fertilizer, is 24.6 bushels per acre, and this but enforces the conclu- 
sions already gained. 


METHOD OF CUTTING. 


The experiment was to ascertain whether there is any efficacy in 
the direction in which the seed is cut. The seed used in the one se- 
ries was cut to single eve, the slope of the cut toward the stem end, 
whereby the pith rays are not greatly shortened; this kind of cutting 
is called the ordinary cut. The second series had the seed cut in 
the reversed direction, or toward the ‘‘ seed” end, whereby the pith 
rays are greatly shortened ; this cut we call the reverse cut. The 
trial comprised eight plats of one-twentieth of an acre each. The 
variety of potato the White Star, oneeye to a hill, the hills one foot 
apart in drills 44 inches apart, and 20 lbs. super-phosphate applied, 
or 400 Ibs. per acre. 





Ordinary Cuts. 





Merchantable. Smal] Potatoes. Rotten. Total. No. of 

7 lbs. OZ. lbs. OZ. lbs. OZ. bs. OZ. hills. 
B. 2, Upper 208 8 13 4 314 8 586 4 560 
B. 8, Upper 2006 12 ~=«18 0 804 0 528 12 560 
B. 2, Lower 158 0 12 0 1938 4. 363 4 560 
B. 3, Lower 163 12 17 0 249 8 430 4 566 
Mean 185 4 18 13 265 5 436 6 561 

: Reversed Cuts. 

B. 1, Upper 70 12 18 8 343 0 527 4 564 
B. 4, Upper 124 4 10 4 262 4 396 12 538 
B. 1, Lower 144 0 19 12 264 6 428° 2 570 
B. 4, Lower 156 12 14 4 805 8 476 8 542 








Mean 148 15 14 f 293 12 457 2 553 


Interpreting these figures in connection with our report upon the 
same subject in 1884, we cannot see evidence that the differences are 
sufficient to warrant a conclusion for or against either system of cut- 
ting. It is noticeable however that there is a slight difference 
against the reversed cut in the mean, inall the columns. The hills 
planted were 594 to each plat. In the case of the ordinary cuts 94.4 
per cent. vegetated and gave crop, in the case of the reversed cuts 
93.1 per cent. 


SIZE OF THE SEED. 


Plat B. 16 was planted in two sections; in the upper single eyes in 
large pieces used; in the lower, single eyes in small pieces. The 
hills one foot apart, the drills 44 inches. Twenty pounds of phos- 
phate was used on each half plat, or 400 lbs. per acre. 


Merchantable. Small. Rotten. Total. No. of 

lbs. OZ. lbs. OZ. lbs. OZ. Ibs. OZ. hills. 

B. 16, Upper 162 8 33 4 305 Oren S00ni Re be 70 
B. 16, Lower 63 12 25 8 100 4 189 8 510 


These results are so entirely favorable to the large seed, that we 
cannot allow them to pass without accepting their meaning, especi- 
ally under conditions of field culture with but fairly fertile land. 
Other plats, however, may be cited in evidence. 


14 Potatoes as seed. 


Merchantable. Small. Rotten. Total. 

Ibs. OZ. lbs, OZ. lbs. OZ. lbs. OZ. 

B. 7, Upper 202 0 ib ey leg 702 84 924 0 
B. 7, Lower 208 12 36 12 336 =-12 632 + 
B. 8, Upper 194 4. 14 4 713 8 922 0 
B. 8, Lower 218 4 25 0 470 8 713 12 

14 Potatoes as seed. 
B. 12, Lower 340 4 25 8 397 8 763 4. 
B. 18, Lower 216 4 16 0 7 4 949 8 
B. 14, Upper 136 60 9 4 711 «8 856 12 
B. 15, Upper 9385 8 285718 408 12 668 0 
Thesummary of the various plats, give:— 
Merchantable. Small. Rotten. Total. 
lbs. OZ. lbs. OZ. lbs. OZ. lbs. OZ. 


Av. of 12 plats, single eyes 156 10 18 4 340 9 508 % 
Largestsingle plat, B. 12, upper 207 4 12 4 430 4 649 12 
Av, of 4 plats, + potatoes, 218 5 28 15 59512 798 0: 
Ay. of 4 plats, + do 232 0) 19 14 557 8 809 6: 
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The yields are favorable to good sized seed pieces, but the quality, 
in our judgment, is in favor of the single eyes, although why it 
should be so is largely a matter of conjecture. 

PORTION USED AS SEED. 

Plats B. 7 and B. 8, were planted with White Star potatoes, cut 
into three pieces as lower, middle and upper thirds, three rows of 
each kind, the hills one foot apart, the drills 44 inches. Twenty 
pounds of phosphate per plat. The yields were:— 


Lower third of potato. 








Merchantable. Small. Rotten. Total. No. of 

Ibs. OZ. Ibs. OZ. lbs. OZ. Ibs. OZ. hills, 
B. 7, Upper 79 0 7 12 219 0 805 12 194 
B. 7, Lower 90 4 15 8 Tig 8 217 4 192 
B.8, Upper 78 0 re sons 995 4 308 0 196 
B. 8, Lower 82 8 8 12 145 0 236 4 194 
Mean 82 Pf 9 3 175 3 266 13 194 

- Upper third of potato. 

B. 7, Upper 71 12 6 8 245 4 323 8 195 
B. 7, Lower 84 0 10 4 110 12 205 0) 194 
B. 8, Upper 56 4 3 12 252 0 312 0 197 

B. 8. Lower 67 4 1 8 159 4 234 0 192 © 
Mean 69 138 7 0 19D el3 268 10 194 

Top third of potato. 

B. 7. Upper 51 4 5 8 238 0 294 12. 195 
B.7. Lower 84 8 11 0 114 8 210 0 195 
B. 8, Upper 60 0 5 12 236 4 302 0 196 
B. 8, Lower 68 8 8 12 166 4 243 8 192 
Mean ‘66 1 rf 12 188 12 262 9 194 


This trial certainly does not indicate that the one portion is su- 
perior to another in its influence upon crop. In the presence of so 
much rot, and the uneven distribution of the rot, the figures of total 
yield are those which must be consulted in preference to those of 
merchantable yield. This experiment must have frequent repetition, 
before any results can be deemed decisive. 

Two plats, E. 2 and E. 20, were planted with single eyes in the 
order as taken from the potato. The crop of the three-thirds, throw- 
ing the odd eyes in the central piece, were as below, 30 potatoes used 
on HK. 2, and 29 on E. 20. 


But third. Central third. Tip third. 
Plat E. 2. E. 20. Plat E.2. E. 20. Plat E. 2. E. 20 
No. of eyes 179. 177 204 211 177 177 
Total yield, lbs. 119.6 113.6 181.2 180.4 110.8 124 
Av. per eye, 0zs. 10.8 10.3 14.2 13.7 10:0) .uli2 


In this trial the central eyes have yielded the best. Arranging in 
tabular form our 1883 and i884 trials along with HK. 2 and E. 20, we 


have five trials. 
Yield calculated to the 100 eyes; lbs. 


No, of But Central Tip 

eyes third third third 
C. 5, 1883 576 87.3 156.4 142.0 
Dorin, 21884 528 92.2 119.9 96.5 
D. 10, 1884 549 65.9 77.5 53.8 
BE. 2, 1885 558 21.4 82.4 19.5 
E. 20 1885 565 — 20.1 31.9 21.9 


~) 


Mean 57.4 83.6 66.7 
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CLOSE PLANTING AND THINNING. 


Plats B. 9 and B. 10 were planted with White Star potatoes, sin- 
gle eyes, the hills one foot apart, and the drills 22 inches. Upon 
two sub-plats the hills were thinned to one stalk, upon two the 
stalks were left to grow. ‘Twenty pounds of phosphate were used 
per half plat. 


Merchantable. Small. Rotten. Total. No. of 
lb Ss lbs lbs. oz. hills. 








8. oz. lb OZ. OZ. 
B. 9, Upper, thinned 192 4 25 0 621 4 838 8 1160 
B. 10, Upper, not thinned 221 8 22 0 657 0 900 8 1164 
B. 9, Lower, not thinned 3821 4 35 0 447 $4808. 112...11238 
B. 10, Lower, thinned 216 8 45 4 388 8 650 4 1015 
The mean results are:— 
Merchantable. Small. Rotten. Total. No. of 
lbs. OZ. lbs. 02. lbs. OZ. lbs. OZ. hills. 
‘Thinned plats 204 6 35 2 504 14 744 6 1087 
Not thinned plats 271 6 28 8 552 4 852 2 1143 
Difference in favor 
of not thinned, 67 0 10TA wile 


These results were entirely unexpected, as in the 1884 trials the 
difference was in favor of the thinned plat 253 lbs. 8 oz. merchant- 
able, the total yield being 


Merchantable. Tota). 
D. 5. Thinned 830.5 lbs. 920.7 lbs. 
D. 8. Not thinned 0d As tine OOo 


These contradictions are however to be expected, so long as we 
know so little of the varied factors which enter into the complex out- 
come which we call crop. 

The close planting this year, however, as last, seemed favorable. 
Comparing the yields of the tenth acres close planted, with near 


plats, we have :— - 
Merchantable. Small. Rotten. Total. 
lbs. OZ. lbs. OZ. lbs. OZ. lbs. OZ. 
B. 5 Ordinary distance 3387 + 22 8 692 0 1051-12 
B. 6 a ce 271 12 17 0 722 4 1011 0 
B. 9 Double thick 5138 8 60 0 1068 12 1642 4 
2h pee aly gf 438 0 67 4 1045 8 1550 12 


It seems quite possible that the effect of neatness or distance of 
planting will vary according to the condition of the land. On our 
land, the mean of the plats give for the two plantings:— 


Plants Plants 
12 x 44 in. 12 x 22 in. 
Per acre. Merchantable___.---._.-- 50.7 bus. 79.3 bus. 
aid LN Cate Se CRN Se GOR By RAS aie) Dende TG or 
Totus oo es 19 WS IG7O.4s 
hye Oe 5 Beane gee on oe Arg bes Pal 207.8 *§ 


Plats D. 16, D. 17, D. 18 and D. 19 were planted with White Star 
potatoes, single eyes, 40U lbs. phosphate per acre. D.16 and D. 18 
as duplicates, the seed one foot apart in 44 inch drills. D. 17 and 
19 as duplicates, the seed two feet apart in 44 inch drills. 

4 
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Merchantable Small. Rotten. Total. No. of 
lbs. oz. Ibs. 02. lbs. oz. Ibs. oz, hills. 


D. 16. Seed 1 foot apart .....133 0 15 4 165 12 314 0 572 
| buh f= ake ko ikle (upc coe 124 0 7 4 278 868 411 0 559 
D. 17. Seed 2 feet apart J. : . 94 0 6 0 210 8 310 8 * 289 
DUA Gs wl othe palate ace 69 8 6 0 125 12 201 4 282 


D. 16 yielded 8. 8 ozs. total per hill, and D. 18 yielded 11. 8 ozs; 
D. 17 yielded 17.2 ozs. and D. 19 yielded 11.4028. The average for 
the two plantings being 10.3 ozs. per hill, the plants one foot apart, 
and 14.3 per hill, the plants being two feot apart. ‘The best plat of 
our series, single eyes one foot apart, and duplicate in all conditions. 
under contro) with these, yielded 18.5 ozs. per hill; one of the plats. 
where the potatoes were planted 12x22 in. yielded 12.3 ozs. per hill. 
We hence see that our results of trial have no special significance. 

EOTATO WAG. 

The rot has been quite severe with us this year. ‘The average rot 
in thirty-four plats of one twentieth of an acre each was 65 per cent. 
of the total crop, by weight, the least being 52 per cent. the great 
est bring 83 per cent. ‘The variety the White Star. 


Plats. 
2 had 52 per Cent. 6 had 66 per cent. 
3 53 i 70 ny 
1 6é 5d cc 1 6é 72 66 
9 (é 58 a3 1 6. 73 6s 
1G ASO fp ES 
9 “<c 60 “e 1 “é m5 «6 
1 a 61 cc ik oe 76 ce 
2 ce 62 sé 38 ce Wend “ec 
2 a3 64 66 1 66 81 “6 
1 “é 65 eé 1 6é R38 oe 


In the five plats, D. 1, 2, 5 and 6, treated with a ton of fertilizer 
per acre, and D. 10, with two tons, the per centage of rot was:— 


D. 1, Per cent. of rot 45 
LD Re) 7 40 
Deh a 51 
D. 6 oF 64 
ya eed) ne 55 


By this we may infer that the rot is neither caused nor intensified 
by the fertilizer. 
FERTILIZER ON POTATOES. 


Under the same amount of fertilizer, viz. 400 lbs. per acre, and 
the conditions in all respects alike, so far as under our control, there 
was much variation which can be sought to be explained by the con- 
dition of the land as regards fertility, but unfortunately for this easy 
solution, the testing of the land by previous crops does not show the 
relation ‘between the size of crop for the two years that would be so 
comforting to the theorist. We present the average and extreme 
yields from twelve plats upon which 400 Ibs. phosphate per acre was. 
used. 











Merchantable. Small. Rotten. Total. 

Ibs. oz. lbs. oz. lbs. oz. lbs. 0z. 

Average of 12 plats.......-.-- 156 10 wg ee 340 9 508 7 
Greatest/Vieldi cd .sos2 2201 207 4 12 4 430 4 649 12 
Least yield SORA ARE REO UUs ae Oe 158 0 12 0 198 4 363 4 














Difference. 62.64. ees ee 49 4 04 207 0 286 8 


ol 


This difference of 2864 lbs. of total yield is equal to 954 bus. per 
acre; and the difference of 494 lbs. merchantable yield is equal to 
16.4 bus. per acre; sufficient indeed to justify the careless experi- 
menter, in his own opinion at least, to pronounce for or against two 
different treatments, or to give a certificate certifying to the supe- 
riority of one fer tilizer over another, had such been under trial. 

In a trial to watch the effect of excessive fertilizer upon the pota- 
to crop, the following was obtained from four plats, with one ton 
phosphate per acre:— 
































Merchantable. Small. Rotten. Total. 

lbs. 0z. lbs. OZ. lbs. oz. lbs. 02. 

Average of 4 plats.._..------ 205 3 15 8 222 10 443 5 
Sreatesy Vicidy sass 224 12 13 12 249 4 487 12 
Least. yielddsusivoss. ioctl 210 4 16 4 187 4 413 12 
erence a... fo po os 14 8 2 8 62 0 ve ey 


In D. 10, where fertilizer at the rate of two tons per acre was ap- 
plied, the yield was 








Merchantable_______- 119 lbs. 0 oz. 
Bmall 2190 oF 144. 1674" qo 
Rotten 92... soiow. bux LEQ <$ Oesé 
A aacarey! Re bho 2 3038 12 


The most heavily fertilized plat, it is thus seen, yielded less than 
the poorest of the moderately fertilized plats. 

We may infer from these carefully guarded facts of trial, that mere 
difference in yield under different applications of fertilizer may have 
not the slightest significance as testifying to the value of the fertil- 
izer used, and that the logic of the crops harvested from adjoining 
plats is sufficient to throw doubts upon conclusions gained from the 
mere fact of crop alone, without attention, and most careful atten- 
tion too, being paid to all other conditions which may have availed. 

We may also infer that mere quantity of fertilizer is not potent to 
secure large crop, and also that a sufficient application may in most 
cases be of as much apparent benefit as a larger application. 

The following trial of the Acme fertilizer, in the manner common 
to experimenters, may serve a purpose in its reporting. The crop 
White Star potatoes, single eyes, hills one foot apart, drills 44 inches. 

Met CURA S: Small. Rotten. Total. 


bs. oz. Ibs. oz. ——Ibs. oz. lbs. OZ. 
G. 2%, 500 lbs. Acme fertilizer per a. _-_- 194 0 712 459 4 660 0 
De RTPCOTRUIZeD .. a. se oe 178 0 912 353 0 540 12 
G. 4. 500 lbs. Acme fertilizer per a.___- 173 12 6 8 509 8 689 12 
Pe PTIO PD TEUIZEr: 28S et Ll. dein ln ops 172 0 10 8 278 0 455 8 
G. 12, 1000 ibs. Acme fertilizer pera.... 91 8 412 364 8 460 12 
G. 13, 1h ya (Vols lal pag A Een 75 0 414 279 4 359 2 


The average of the two ‘no fertilizer’ plats, G. 3 and’5, is 166 
bus. per acre; of the two ‘500 lbs. fertilizer’ plats, G. 2 and 4, is 
225 bushels, a showing ‘‘ by the figures” of 59 bushels of total crop 
to be ascribed to the 500 Ibs. fertilizer used. Where double the fer- 
tilizer was used, on G. 12, the crop was 153 bushels per acre, and 
the ‘no fertilizer’ plat adjoining, G. 13, yielded 120 bushels, ashow- 
ing by the figures of 33 bushels of total crop to be ascribed to the 
1000 lbs. of fertilizer used. The logic of the figures involve a con- 
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tradiction. One trial says each 100 lbs. of fertilizer used gave in- 
crease of about six bushels; another trial says each 100 lbs. of fertil- 
izer used gave increase of about three bushéls. We hence have the 
equation as 100: 100:: 3: 6 or l= x, a manifest error, and whose 
only service is to show to us that our ’ fiowres i in their nature do not 
admit of such interpretation as this. 

These figures do show, however, that the fertilizer was of advan- 
tage, because in all the cases there was an increase of crop on the fer- 
tilized as against the unfertilized adjoining plat. Plats G. 2 and G. 
4 may be considered duplicates, and their variation in yield is about 
10 bushels peracre. G. 3 and G. 5 may be equally as well considered 
duplicates, and their variation is about 28 bushels. We cannot 
hence be certain but that as great a difference might exist between 
our comparison plats, even without the different treatments. 

The impossibility of giving figures which shall correctly and defi- 
nitely express the advantage accruing from the fertilizer in this 
case may be further appreciated by considering plats G. 3and G. 5 
in their relations to G. 4. It will be borne in mind that G. 4 is a 
fertilized plat, while G. 3 and G. 5 are its left and right hand neigh- 
boring plats without fertilizer. Ifthe yield of the fertilized plat, 
230 bushels per acre, be compared with the yield of the left hand 
unfertilized plat, 180 bus. per acre, the apparent gain is 50 bushels; 
if the comparison be with the right hand unfertilized plat, 152 bus. 
per a., the apparent gain is 78 bushels. Therefore our answer may 
be equally well 50 or 78 bushels, according to our desire, hence there 

can be no exactitude to our figures, and we can express the value of 
the fertilizer application but in terms of greater or less and not 
numerically. 

FERTILIZERS. 

The influence of fertilizers upon crops can be better studied in 
the field than upon plats, as the larger areas tend to equalize condi- 
tions, and variation in one direction to become balanced by variation 
in another. Yet even in lar ge areas we note that the crop is not al- 

ways proportionate to the fertilizer applied, and it is certainly im- 
proper to assume that there is less fertility in the more highly man- 
ured portion than in the less, because the crop is less. The Station 
field of eleven acres of Clawson wheat was planted in three portions, 
and the crop harvested was as below. 


28 acres, 300 Ibs. land'plaster per @....-...--....----.-- crop 29.81 bush. 
42 acres, 295 Ibs. superphosphate Per 8. on oko edna s el OD Eee OnE 
Sa acres, 400d gs. ee Wet ke ON ee crop 42.57 bush. 


The inference is justifiable that the increase of crop came through 
the action of the applied fertilizer, but it would be erroneous to in- 
fer that less fertilizer was more efficacious than a greater quantity. 
A slight difference in the amount of winter killing would account 
for all the variation noted between the two fer tilized fields. 

One oat field, White Russians drilled in on corn stubble, with 200 
Ibs. superphosphate per acre, received four different seedings. 


qiacre, 3, pecks:seed. per iad 1. ue 2-4 payo- si d- Eh eb a crop 54 bus. per a. 
+6 4 6 6é ie al RE Ty aed fe aees Le, | meee Gent oP | crop 56 oe 
6e 8 oe “e en, © SiMe Yin Geet sg. ree ee te © crop 66 sé <6 


st « 40 ‘6 “ fe OED TBI) | ROTOR ITRTOY » Gate SS) crop 66“ A, 
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A two-acre portion, with Welcome oats, 6 pecks per acre, the 
same amount of fertilizer, yielded 443 bushels. 

We, in this last instance, find that the differences in the crop do 
not follow the amount of fertilizer apphed, but seems to have been 
determined by the amount of seeding, and the variety grown. We 
have additional illustration in the yield of four duplicate plats of 
one-twentieth of an acre, 20 lbs. fertilizer having been used on each, 


and the same amount of seed. 
Yield per acre. 


oc -—_—— —A.. 


‘Straw. Grain. 
Peete Wile ftussian Oats... -c...< 2. o0--~s.---.- 1.605 tons. 824 bus. 
E. 18. Dh alNge! Uke Ria ele an MI i ap A 1.875 tons. 824+ bus. 
Tete ey vecomesoatsr ys: LT bec ee oe 1.630 tons. 542 bus. 
E, 19. do Crd. Baterotperw: aed. Sheik 12 90stons: 494 bus. 


Under aaftiidate otiaition®: the White Russian oats yielded prac- 
tically the same grain, but different amounts of straw, on the two 
plats; the Welcome differed 5 bus. in grain and nearly a quarter of 
a ton in the straw, while variety apparently produced about 30 bush- 
els difference. 

If we now compare the crops and fertilizer used in the fields and 
plats, we have:— 


VWelltestUesinne 200 1b5. tertilizersin field... sob . wend on 24 = 66 bushels. 
ASPET ZOr WR UE ce, ee a or oe 82 ye 

Welcome BO Moy Tere erin Mele. Soak Sek see wae 44 ¥ 
AOR TErtiIZery iy Diaban waco se oe tee Oe pe 


That is, the 200 lbs. increase of fertilizer makes 16 bus. difference 
in the White Russian, and 8 bus. in the Welcome if our figures are 
interpreted as they stand. 

The logical inference is, and probably true, that fertilizer does not 
show the same amount of effect upon all crops, but that we must 
use the best of seed in order to obtain the most profitable results 
from increased quantities of fertilizer. Expressed in axiomatic 
form, the more fertilizer used, the better should be the seed used. 

In a trial with fertilizer upon the plats, with potatoes, two unfer- 
tilized plats averaged 166 bushels total crop per acre, and two plats 
which received 500 Ibs. of phosphate per acre yielded at the rate of 
225 bushels per acre. Another series, without fertilizer yielded at 
the rate of 119.7 bus. total crop, while an adjoining plat which re- 
ceived phosphate at the rate of 1000 lbs. per acre yielded 153.6 bush- 
els. ‘Twelve other plats, which had 400 lbs. per acre of phosphate, 
yielded for an average 169 bushels. ‘The only conclusion from these 
trials must be that plat work is too uncertain for very exact conclu- 
sions, and the fertilizer question must be solved rather from other 
data than simply an increase of yield apparently coincided with use 
of fertilizer, an idea which is further elaborated elsewhere. 

Jn a trial with corn, reported elsewhere in more detail, three plats 
without fertilizer yielded in bushels of 80 lbs. each of ear corn, an 
average of 53.2 bushels of good, and 2.7 bushels of soft corn per acre; 
two plats with 500 lbs. phosphate per acre yielded 61 bushels good, 
and 4.9 bus. of soft corn; one plat with 1000 lbs. phosphate per acre 
yielded 67.4 bus. sound corn, and 2.9 bus. of soft. Interpreting our 
figures as given we may say the first 500 lbs. of phosphate produced 
8 bushels increase, and the second 500 Ibs. of phosphate produced 6 
bushels increase, but such a conclusion would be manifestly erroneous. 


o4. 


DUPLICATE GERMINATIONS., 


In order to test the value of a single germination, or in other 
words the variation in germination between presumably equally good 
seed, a series of duplicate germinations was made with some Chris- 
tiana melon seed of known age, and of careful selection. ‘The seed 
was grown at Framingham, Mass., in 1879, and had been carefully 
winnowed, and represented the product from about 1200 melons 
carefully selected as on ile and of superior quality. The test was 
Sept., 1883, when four years of age. The germinations were dupli-: 
cates In every respect, the oe occupying the same apparatus, ex- 
posed to the same moisture and the same temperature. ‘The first 
germination in the twenty-three samples of fifty seed each was in all 
cases on the second day, half had gerimnated in twenty-two of the 
trialson the third day, and the last seed germinated in from four to 
eight days. The average germination was 78 per cent., the extremes 
of the trial were 66 and 86 per cent. 


We thus see that in this case, in trials with fifty seed, a variation 
of twenty per cent. in the expression of single germination results 
had httle meaning. We may assume that a larger number of seeds 
at a trial are required in order to obtain close duplication. Our re- 
sults can be calculated, by massing the adjoining seeds, into those 
with one hundred, two hundred, etc., seed, as below :— 


Per cent. germinated in trials of 
Ill T 


iF HE . A Ve 
100 seed. 200 seed. 300 seed. 400 seed, 500 seed. 
70 76 75 74 73 
82 73 74 76 79 
73 74 79 
73 79 
66 75 
83 
82 
76 
79 
78 
86 


With 50 seed used, the variation was 20 per cent.; with 100 seed it 

was ae per cent.; with 200 seed it was 6 per cent.; with 300 seed it 
was 5 per cent.; with 400 seed it was 2 per cent. ; and with 500 seed 
it was 6 per cent. 


The conclusion is evident, that in germinating single samples of 
melon seed from two different sources, in numbers of one hundred, 
we are not justified in pronouncing one of better quality than anoth- 
er, if the variation is not over twenty per cent., and such a differ- 
ence could have no further meaning than to suggest further trial be- 
fore decision. 


A second trial of the value of duplicates was with seedsmen’s 
seeds, each packet taken from a different bag of the same stock. 
Danvers Yellow onion seed, growth of 1882, tested 50 seeds at a 
trial in June, 1883, and fifty-one tests. The average germination 
was 89 per cent., the extremes 74 and 98 per cent., or 24 per cent. 
difference. 
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Massing into groups of 100, 200, etc., of seed, as with the melon, 
we have :— 
Per cent. cite alae of duplicates of 


A i Es a Vv! 
100 feed. 200 seed. 300 seed. 400 seed. 500 seed. 
86 89 88 89 89 
92 88 90 89 88 
87 90 89 88 90 
90 89 90 90 88 
89 87 89 87 88 

90 92 89 89 
87 91 86 
92 89 90 
88 87 

87 86 

97 90 

87 89 

91 

92 

84 

95 

89 

85 

89 

82 

86 

94 

91 

86 

85 


We thus note that with 50 seed, the variation in germination be- 
tween duplicates is expressed by 24 per cent.; with 100 seed 15 per 
cent.; with 200 seed by 6 per cent.; with 300 seed by 4 per cent.; 
with 400 seed by 3 per cent.; with 500 seed by 2 per cent. 

The lesson is that in germinating onion seed for comparing two 
different sources of supply, at least 200 seed should be used, and the 
differences observed should only be interpreted within the limits of 
six per cent., etc., for one year old seed, so far as this limited ex- 
perience indicates. 

As a further study into the value of duplicates, the following ta- 
bles may not be withoutsignificance. The number of seed used be- 
ing in every case 100. ‘The temperature and the moisture being the 
same for each bracketed group, and that of the office as between the 
groups. 

Germination trials. Per cent. germinated. 


Year of Dee, 6, 1884. Dec. 20, 1884. Av.ofthe Dif- 
ONION. growth. Exact duplicates. Exact duplicates. two trials. ference 
/ rie ——_—__ 

‘White Portugal 1882 30 33 30 52 31 43 12 
W hite Globe 1882 14 19 7 15 16 11 5 
White Globe 1882 39 39 50 51 39 50°41 
Large Red Globe 1882 13 16 15 15 14 15 1 
Large Red Globe 1882 34 40 41 42 37 41 4 
Large Red Globe 1882 28 32 33 84 30 33 3 
Large Red 1883 38 40 87 90 39 88 49 
Large Red 1883 be () 8 35 40 4. 37. «33 
Large Red 1882 8 11 43 45 9 44 35 
Large Red 1882 9 12 51 57 10 54 44 
Yellow Danvers 1883 42 42 61 64 42 62 20 


‘Yellow Danvers 1882 21 23 . 49 538 22 Bia yy 
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Germination trials. Per cent. germinated. 
Year of Dec. 6, 1884. Dec. 20, 1884. Av.ofthe  Dif- 


ONION. growth. Exact duplicates. Exact duplicates. two trials. ference 
———— en 
Yellow Globe Danvers 18838 18 19 62 69 18 65 47 
Yellow Globe Danvers 1882 25 33 67 68 29 67 ~=—.38 
Giant Rocco 1881 1 1 7 16 ii Litre 
Globe Madeira 1883 8 9 44 58 8 51 = 43. 
Globe Madeira 1881 3 6 32 33 4 82 86.28. 
Golden Queen 1883 27 31 60 65 29 62 35 
Flat Madeira 1883 17 sh 45 51 17 48 31 
Flat Madeira 1881 6 7 17 22 6 19Vi 1 
Brown Teneriffe 1883 0 8 il 4 4 2 2 
Brown Teneriffe 1882 3 9 83 35 6 384 28 
White Silver Skin 1880 0 1 0 0 1 0 i 


Massing the results according to age of seed, we find for the aver- 
age variation. 


No. of Average variation between duplicates. 
trials. Ist trial. 2nd trial. 

1 year seed 

2 year seed 11 t 4 

3 year seed 3 1 5 


The average variation between two different trials, 200 seed at a 
trial, the conditions being not exactly alike in temperature, but. 
deemed at the time as varying but shghtly, is as follows:— 


No. of trials. Average difference. 
1 year seed 8 32 
2 year seed 11 18 
3 year seed 3 17 
Average 22 


We thus note that the variation between duplicate trials, with 
mixed varieties of seed may exceed 17 per cent., and averaged in one 
case 5 per cent.; with apparent duplicates the variation between the 
trials may exceed 48 per cent., and in one case averaged over 22 per 
cent. 

Our next trial to report is when the temperatures were absolutely 
known in three out of five cases, and the other conditions identical. 
The seed of the crop of 1884, the germinations from Oct., 1884, to. 
Feb., 1885. 


Per cent. germinated. 
425 hours. 396 hrs. 400 hrs. Temp. of office. 
41°-45.8° 40.8°-44.6° 41.5°-43.7° Exact dupli- 


cates. 

Cabbage. Gy creeks ee 

Henderson’s Selected Jersey Wakefield 99 98 100 95 97 

Henderson’s Early Summer..--.------ 100 100 96 97 99: 
Kohl-Ratt. 

White Vienna tee oe een ere rel 66 72 86 89 
Kale. 

SEDSIIADS Jews dese Oe ll acy ee 98 98 82 96 97 
Lettuce. 

Nelamander We). Oa ae 89 91 87 34 40: 
Onion. 

Red Wethersfield 2. ce Ph ee ah 88 84 95 95 97 

Red Italian ‘Tripolise).t2 2 ese ee 86 67 89 98 98 
Ruta Baga. 

Imp. Am: Purple Topprecc ie ee... ae 99 100 98 93 95 
Turnip. 

Purple Top Strap-leaf #7. .2.525.0.2 es 92 97 81 92 95: 

Purple Lop Waite wv. . bg) ae oe 85 88 37 87 92. 


We note here also discrepancies between results as heretofore 


a 


a 
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noted, and which enforce still more the conclusion as to the uncer- 
tainty of a conclusion derived from a single trial. 

Our next trial is with duplicates under exact conditions, and 
under different dates at the temperature of the office. 


Germinations at Temperature of Office. 
Year Oct.. 1884. Feb. 1885. Average of Dif. 


of Exact dupli- Exact dupli- thetwo  bet’n 
growth cates. cates. trials. two 
) nariemmentaa' —-——_ —-——— trials 
Per cent. Per cent. Per cent. 
Asparagus. 
Conovers Colossal... ---.--- 1883 94 97 90 93 95 91 4 
Beet. 
New Dark Egyptian Turnip 1882 74 79 86 89 76 Baa VL 
Early Bassano----.-------- 1883 73 81 7684 77 80 3 
Me PALIT A 2 ornk gy sx a 1878 58 69 58 64 63 61 2 
Vilmorin’s Improved Sugar_- 1882 Oo ie 71 78 = 65 74 9 
Brocoli. 
Barve hitee of) 22221. 1882 30 32 21 35 31 28 3 
Bariyaburples Jeu. . Ja. oc ee 1880 34 51 14 14 42 14. 28 
Brussels Sprouts. 
PBeuescs ODTOuUts. | 4... 18838 62 68 50 59 65 54. «11 
Cabbage. 
Prensa tes 2802 2 SS 1877 0 1 0 0 1 0 is 
Early Jersey Wakefield _-_. 18838 93 95 83 84 94 83 = 11 
Early Ulm Savoy-.--------- 1883 91 92 88 90 91 89 2 
Carrot. 
Extra Early Forcing ------- 1883 44 53 36 40 48 38 10 
Half-long Red- pointed -_--_- 1883 73 80 75 78 76 76 0 
ppomegeranpes. | 8. 1883 76 80 pit $1 78 79 1 
Cauliflower. 
Early Dwarf Erfurt ...._-- 1883 88 89 79 81 88 80 8 
Early Snowball._..------.- 1883 ryt 80 71 79 78 75 3 
Celery. 
Drutervy alngt .... Si... 1882 2 6 38 52 4 45 41 
IncomparableDwarfCrims’n 1882 15 22 28 30 18 29 el) 
Kohl. Rabi. 
Early ee Vienna Joo... 1883 66 68 76 84 67 80 13 
eek. 
Fine'Large Flag.......-.-..- 1883 5i2 58 62 67 57 64 7 
PeemeROuUeIE. 50. 00... 1883 57 66 53 59 61 56 5 
New Large Carentan_------ 1883 42 45 42 53 48 47 4 
Melon. 
Fine Valparaiso .._._...--- 1876 84 92 42 56 88 49 89 
Silbevmty brid)... Ue 1881 86 90 64 68 88 66 = 22 
Melon, Water. 
Early Mountain Sprout _... 1881 88 96 86 88 92 87 5 
Onion. 
enevemmecno._....-'9....- 1884 38 41 34 35 39 34 5 
eeeee 3s. ....-05--.- 1883 70 77 71 84 73 77 4 
DiPeee Tipo... 1883 59 62 58 64 60 61 1 
My lite mortugal -.. 002... - 18838 97 98 96 98 97 OTT 6 
Mariveted Miat 22. iit... 18838 66 79 ve 79 72 78 6 
Yellow Danvers_........-- 1883 71 73 82 88 72 85 13 
Yellow Danvers.._.....--- 1882 56 72 80 83 64 ep R S| Asis 
Pale Red Bermuda -_...--- 1883 83 86 94 98 84 96 12 
Parsley. 
Permmsenved)............-- 1883 29 85 30 36 32 33 1 
Champion Curled.__..__.-- 1883 48 64 63 66 56 64 8 
Pepper. 
Pmreemquash .......52.... 1883 57 58 48 57 51 52 1 
New Cranberry ....._/...-. 1882 66 TS 06: a0 OUT OS oa 
Radish. 
French Breakfast.._.__.-_- 1881 24 27 37 44 25 40 15 
Long White Naples___...-- 1883 82 84 79 82 83 80 3 
Perpie Surmip...........- 1883 71 72 79 83 71 81 10 
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We cannot, after examination of these tables, escape the conclu- 
sion that in the ordinary testing of seeds, we can only be satisfied 
with results that are large. Wherever the germinative per cent. 
seems small, a repetition of the trial is demanded, in order to secure 
certainty that either the samples or conditions were right. 

Before our germination trials between seed from different sources 
of supply can be satisfactory, much preliminary work is required in 
order to ascertain for each species the conditions that will allow of 
close duplication in our trials, conditions as respects sampling and 
temperature. If, however, our trials be made with a sufficiently 
large number of seeds, we may expect to obtain a nearness of dupli- 
cation in results, In accordance as we increase the number of seeds 
used, but what this number should be for any given trial seems yet 
uncertain. 

In the accompanying table is given the results of germination 
trials at the Station, in order to obtain an idea of the influence of 
age on the germinative property of seeds. From what we have al- 
ready said, it will be seen that only those figures which are the re- 
sults of numerous trials with numerous seed are comparable, and 
that we have reached but little progress towards a conclusion. The 
seed used is commercial seed, and represents the average quality as 
sent out by reputable seedsmen. 


RESULTS OF GERMINATIONS, 1882 To 1885. 


No. No. No. Age Average 
VEGETABLE. of of of in per cent. 
trials. varieties. seed. years. germinated 

ALR CKOND are cee nls tae on ere. Cees 2 1 200 14 0 
Artichoke ie. Me sea oy eke eee 3 1 150 1 63 
1 1 20 2 80 
1 1 30 3 57 
Asparagust 08, =. A830. 2k oe 15 1 450 1 86 
3 2 150 2 65 
2 2 100 3 40 
1 1 50 9 0) 
Bagi eas ie. ti ee Ae ee ee 1 1 100 2 22 
1 1 100 8 15 
2 1 200 9 15 
Bean (Phaseolus vulgaris).----------- Lz 13 680 0 92 
6 3 340 1 96 
6 2 240 2 69 
l 1 50 3 98 
Bean (Py mudiaflorus), 222 YRe oe ee 2S 2 1 20 0 95 
Beanie lunapus)? pe ee eee oo 1 1 25 1 92 
Bean ( Dolichos sesquipedalis)._....--- 1 1 50 2 100 
2 1 50 3 100 
Beet (Fruits germinated) ...._._____. 2 2 100 0 81 
22 7 1500 1 74 
27 ih 2350 2 70 
4 2 400 3. iv 88 
3 2 250 + 69 
1 1 50 i) 88 
4 1 400 6 62 
1 1 50 7 34 
4 3 300 9 33 
2 1 200 10 14 
2 1 100 12 40 
2 1 200 13 27 
1 1 50 14 10 
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No. No. No. Age Average 
of of of in per cent. 
- trials. varieties. seed. years, germinated 
4 2 0 15 18 
eee ETS Oe oP ee 1 1 100 2 1 
2 1 200 3 0 
S00 3 ak sel | Seas || RES ae Gee + 1 400 2 32 
1 1 100 5 58 
2 1 200 6 38 
1 1 47 9 4 
hott Le | OU | 6 ae Se ee 5 3 500 1 79 
12 4 1200 2 64 
2 2 200 a 59 
7) 3 700 4 85 
2 1 200 5 31 
2 1 200 ¢ 43 
2 1 200 11 3 
Pre tt ee oe SO 4 2 400 2 42 
6 2 300 3 61 
Bruges Sprouts. _-- ike... 9 2 900 1 66 
2 2 200 2 80 
2 1 200 3 83 
2 1 200 9 0 
eee. a A ek 4 1 400 5 20 
1 1 50 8 38 
Seater shee AN A 8 4 800 0 91 
. 72 24 6750 1 85 
70 21 5200 2 7 
40 Le 3100 s 59 
4 3 400 4 69 
iy 4 500 6 14 
6 2 600 7 9 
1 1 100 8 0 
4 3 400 10 14 
5 3 500 11 0.2 
2 2 200 16 0 
i 4 700 17 0.4 
Caraway _-----. 2 Se 4 1 300 1 33 
OS PO Se 6 ES Sas aes ieee 1 1 50 1 74 
2 1 200 2 70 
Seer ee cS 2 2 150 0 48 
46 afl 4600 1 60 
20 9 200 2 35 
7 3 700 3 22 
3 2 300 4 7 
Serverepettnre yay. 2... OF on Ek 1 i! 50 1 100 
amie wer... 0/2... 1. L. vy. 1 200 0 97 
44 12 4400 1 86 
14 fi 1400 2 85 
15 10 1500 3 62 
9 6 900 4 58 
le ARES |) a 2 1 200 1 27 
1 1 100 2 1 
2 1 200 3 0 
1 1 100 4 0 
2 1 200 5 0 
A es 1 1 100 0 2 
11 5 1100 1 46 
9 3 900 2 23 
1 1 100 3 aK 
eee ee OE et 4 J 400 1 78 
4 2 400 4 54 
2 1 200 5 38 
|.) 2 1 200 1 65 
1 1 100 2 44 
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No. No. No. Age Average 


of of of in per cent. 
trials. varieties. seed. years. germinated 
2 1 200 64 
1 ik 100 17 0 
CHiGgry Sf. deel ss cea oe he a te 3 2 300 1 55 
3 1 300 3 84 
i 1 100 6 85 
Collandso. - te eck pert. oe Ne 1 1 100 1 29 
2 1 200 2 95 
Worianders .e ee vie COS coe 2 1 800 1 84 
Oorn went: Wea. 3 eles. Usa ale 15 18 850 0 92 
orn osm ties Ge oo eae oy see ea 5 3 200 0 99 
GOmmapop.) icc. Ne oe oe 2 1 200 0 99 
GOP FBO lb. ieee eee us eee 2 1 50 0 100 
2 1 50 1 44 
Cornusweet' 5 foe Ra 15 8 550 0 99 
2 2 100 1 80 
Corn wWalad 20525. bagi) he Be 3. 2 1 200 0 90 
2 1 200 1 73 
2 1 100 3 17 
2 1 200 6 32 
2 2 150 fa 18 
3 2 300 8 0 
2 1 200 9 0 
1 1 50 10 2 
CCOULORS . bvceke ee RE oe ee 5 2 250 1 65 
Chremarct VV ty 5 Aas Sea etres, 1 1 100 1 98 
2 2 200 2 89 
1 1 100 3 87 
3 2 300 6 6 
2 1 200 7 51 
Cucumber! 46 0 o.oo deat tices Se 3 3 300 0 68 
28 9 1122 1 85 
2 2 150 2 o7 
4 3 108 3 95 
3 2 100 4 72 
2 1 50 5 60 
1 1 50 13 40 
1 bi 50 19 14 
Sin 2 gape | WOM Rdh AN ry apa iae «  CURS A 2 1 100 8 0 
Dandeion): koe! awe eT 2 1 200 1 18 
HLS CORMAN + eae alone 2 1 200 1 16 
1 1 100 2 2 
ge Jelan tis use een oo ae ce 8 4 700 1 50 
2 2 100 3 39 
a 1 50 4 46 
1 1 50 6 28 
2 aL 200 9 15 
Wink] Dien .:6 kites ish MES on oes 4 1 400 1 20 
10 3 1000 2 45 
6 3 600 3 38 
1 1 100 18 0 
2 1 200 19 0 
Pennell’ Sweets: >. i anes ee 4 1 200 1 39 
FPenugreek ge pane oa ee 2 1 200 5 75 
Horekound i eo ae OU Os hae 2 1 200 2 51 
fe Aigstey is: sem calle Mare Adee "7 TD Reem, Aye teed 2 1 200 8 12 
Ke Be ete os a ee 2 1 200 0 97 
3 2 400 1 95 
2 BA 200 2 93 
3 1 200 3 65 
1 1 50 4 16 
2 1 200 5 64 
2 1 100 q 58 
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No. No. No. Age Average 
é of of of in per cent. 

trials. varieties. seed. years. germinated 
PORIMRLLRIN OR ees <n oe ne 2 1 200 0 88 
' 10 4 1000 1 80 
3 2 200 2 76 
i] 1 100 3 94 
4 3 400 4 51 
2 2 100 5 44 
2 1 200 ute 0 
2 1 200 20 0 
Sh Vd GT ee GAT. i 9 2 1 200 16 2 
UVC. fe lg, SISA |") '¢ a Se 14 4 1400 1 57 
4 2 400 4 15 
4 2 400 a 5 
oud eet MT ce 45 20 4500 0 80 
22 12 2200 1 83 
37 17 8694 2 78 
24 13 2400 3 82 
17 9 1700 4 64 
i; 3 700 5 48 
8 3 800 6 36 
1 1 100 9 0 
lolys) ie 01 ISSR |. RSE Sear 1 1 50 1 88 
22 1 100 2 95 
Mangold (fruits germinated) -.------ 1 1 50 0 82 
11 6 750 1 81 
8 4 700 2 73 
3 2 250 3 72 
2 1 200 4 4] 
1 1 50 5 16 
2 1 200 6 15 
3 3 150 if 31 
5 3 450 8 19 
Semceurai, Both... s0ie 26 soe ae 2 1 200 1 14 
2 1 200 6 0 
Miseincam, Hweet.. (Me... 8 22.22 2 1 200 1 36 
2 1 100 3 14 
2 1 200 14 0 
rE MMemy US. cc aie. oie ck oS 8 3 429 0 86 
26 10 1120 if 88 
6 4 362 2 92 
4 1 200 3 77 
82 7 1492 4 79 
2 2 200 6 90 
5 2 300 7 90 
4 2 200 8 92 
1 1 50 9 86 
1 1 46 10 85 
2 bis 100 14 49 
erry ater. SME 39 10 968 1 58 
19 11 611 2 65 
11 4 377 3 60 
1 1 25 4 80 
1 1 25 6 80 
1 1 100 8 2 
2 1 100 9 20 
4 1 150 11 8 
4 1 150 12 10 
eee et AE A 4 2 400 2 90 
9 2 900 3 92 
3 2 150 4 73 
2 1 200 10 5 
2 1 100 11 4 
EE CTUT 5. GA Lo ek. n!. = eee 2 1 40 2 100 
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No. No. No. Age Average 





of of of in per cent. 
trials. varieties. seed. years. germinated. 
1 1 50 6 4 
New Zealand Spinage--.--.---.-.---- 2 1 50 1 46 
EE ee ist: Gagienehe. ..  SMaanae tkeee pt 2 1 223 0 97 3 
1 1 109 2 98 ; 
ORT@UQ2 0, ee aon ees oe eee ae. S 2 1 100 1 92 
1 1 50 2 90 | 
Ont foc) Pace iia Sime et SRS tc 12 5 1200 0 77 
196 20 15619 1 80 
93 20 9200 2 56 
21 12 2000 3 31 
ir 3 650 4 5 | 
1 1 100 7 0 
Parsley 53a eee. 2 ee ee 18 6 1800 1 57 
3 6 300 2 50 
4 1 400 3 8 
5 4 500 4 10 
Paredlp co een oo eo oo ele 2 2 200 0 13 
f 5 650 a 28 
6 3 386 3 9 
1 1 50 4 0 
2 1 90 6 0 
PGi Dee Sec eee cc Pees 16 9 812 0 98 
2 N 200 1 86 ¢ 
66 26 3588 2 84 
Peppers 220 a0 2 a2 hs Ses eee es 9 9 893 0 93 
16 6 1600 1 65 
14 7 1150 2 58 
v4 8 647 3 41 
2 1 200 + 62 
6 3 600 5 19 
1 1 50 6 4 
2 2 150 8 3 
4 2 300 9 10 
5 3 500 10 0.6 
2 1 200 13 0.5 
Poppy, Opiam:). 2.2 $e 2 | OLA 3 1 300 . 23 
PUT OK Bes eee as 20 1 1 25 0 92 
9 4 219 1 79 
CCL ins eet) Bes hf RR, ee 2 2 200 0 71 
100 34 8350 1 cei 
36 17 2500 2 57 
16 8 1250 3 49 
6 6 350 4 54 
4 3 300 5 37 
2 1 200 6 12 
1 1 100 7 3 
2 i 200 8 14 
2 1 200 12 0 
TROUGEE DG. aein ou 5 WERE ees CR n ae 3 3 75 4 72 
HOQUCtLGs aR Le od eR a tee ale a a 3 1 300 2 91 
2 iI 200 3 95 
FRORGIDATY: NPS nt la AAs Nee 1 1 100 6 0 
2 1 200 7 0 
JRAN(:),' <7) aR seokeaegeepe i 1 DAR - hag sean 2 1 200 5 6 
Huta Baga wt. oo Seto eS eee 28 2 2800 0 99 
5 2 250 1 97 
83 6 4350 2 93 
15 5 300 3 Le 
8 5 600 4 59 
5 4 500 5 54 
4 2 400 6 20 
1 1 50 7 52 
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No. No. No. Age Average 


of of of in per cent. 
trials. varieties. seed. years. germin ted. 
1 f: 100 9 0 
2 1 200 10 i 
1 1 100 1} 0 
2 1 200 12 0 
SI eM Eee See 2 1 100 2 492 
OS eS a eee ae 4 1 350 1 63 
2 1 200 2 4 
SLC 8 ele” sa SS See ae 1 1 100 0 93 
4 1 400 1 91 
4 1 150 2 73 
4 1 400 3 20 
BAvGM OUMMer.._on3..--..4---~--. 6 1 400 1 26 
Pavone inter... ae. ee 3: 418 1 200 5 0 
pave CAWIESS -..- au... -.-f.--2.- 10 4 1000 1 92 
8 4 800 2 86 
4 1 400 3 86 
1 BS 100 5 33 
2 1 200 6 43 
3 2 300 i: 23 
2 1 200 8 6 
1 1 100 10 0 
2 i 200 11 0 
OOOH deo. eth Set 8 1 1 100 2 16 
2 1 200 3 13 
il 1 100 4 58 
Seeman. oC. 2 aie. a -- S 1 1 25 2 24 
HA A ag ES 7) a care 2 1 200 2 0 
cs OS Se ech eee 2 1 200 3 0 
eS) ai ih he 5 2 600 0 88 
3 3 300 1 45 
4 5 432 2 49 
3 3 250 3 65 
2 1 200 4 60 
ge SY EE ee eee ee Sa 1 1 100 18 0 
2 1 200 19 0.5 

Ree ae oe ho. oN ae a 16 + 1600 0 39 
14 4 1400 1 28 
Ue Rog eat eee 4 2 150 0 96 
20 8 542 1 73 
16 9 595 2 76 
12 8 417 3 72 
. 2 1 100 4 63 
1 1 30 6 10 
3 2 67 10 6 
1 1 50 14 0 
Sugar Beet (fruits germinated) .__--- 2 2 100 1 78 
i 2 550 2 64 
2 1 200 3 15 
ne. O06) 293 6. Heee. ln 2 2 1 100 1 92 
SAC ee oe a ae Keeps ve le 2 1 200 2 40 
eS ap SS ser pee 4 2 400 1 47 
1 1 100 2 25 
2 1 200 3 34 
1 1 100 v4 0 
2 1 200 8 3 
oe EA I eS a Ra a Ce J 1 100 - 30 
6 3 600 2 42 
5 3 500 3 56 
4 2 400 4 59 
4 3 400 5 66 
4 2 400 6 60 
5 4 500 ¢! 41 
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No. No. No. Age Average 
of ot of in per cent. 
trials. varieties. seed. years. germinated. 

6 3 600 8 41 
2 1 200 9 22 
1 1 100 20 0 
2 1 200 21 3 
TT OUTRO Uo fee eee ita Sede ome 8 fi 800 0 89 
19 10 1400 1 85 
30 13 2050 2 89 
© 1 10 1400 3 89 
9 6 900 4 838 
5 2 500 5 al 
2 2 200 6 96 
5 4 400 i 74 
12 7 950 8 76 
5 8 500 9 83 
11 Et 600 10 75 
2 2 150 ig 63 
4 2 400 12 86 
3 2 800 13 44 
4 3 300 14 74 
Turnip seu ie eee ee en eet 6 3 600 0 95 
aT 8 4100 1 87 
50 19 3400 2 95 
28 12 1900 3 94 
30 Lit 2150 4 79 
6 5 600 5 67 
3 3 300 6 58 
11 6 1000 7 56 
2 1 200 8 65 
2 2 100 12 49 
OV CCHS rae eB eet ae ere alee 2 1 200 i 97 
WV ATOTOTOSS tere Ne ote ie see eae eran 1 1 100 2 27 
1 1 100 8 0 
MOV LG eh eee ale aca et he oot a rete 3 3 300 0 100 
MVVLEIR TL HITTONI pensar se ee a eat 1 1 100 1 30 
2 1 260 3 4 
WOTHnVOOU Le tee oes Mee ce ate 2 1 200 2 18 
BY Gif LIOCUSt eee eae. eee eee 2 1 100 10 42 
2 1 100 27 12 
A Dies, Dougiassll (2) 2. Sen ent eee 2 1 200 2 44 
INigtdaess os Some nearness 2 tL 200 2 52 
PPADUM INSP Diss oy Ue ees Cc een wale 2 1 200 2 81 


GERMINATION OF MatzE.—LowEsT ‘TEMPERATURES. 


The lowest temperatures at which our agricultural seeds can _ger- 
minate seems not to have been satisfactorily ascertained. Thus, 
Thomé (Struct. and Phys. Bot., p. 209) says the growth of the em- 
bryos of maize at the expense of the reserve material begins at 9°.4 
©. (48°.9 F.), which are the figures of Sachs (Text Book of Bot., 
729), but experiments at the New York Agricultural Experiment 
Station indicate that germination takes place at an even lower de- 
gree of temperature and that there is a difference between the sums 
of temperature required for various of the form-species. 

In Dece., 1884, as given in our 1884 report, two preliminary trials 
were made to test the apparatus for maintaining constant tempera- 
tures and to obtain suggestions for a more complete trial. The 
range of temperature was ascertained through hourly observations 
from 7 a.m. toll and 12 p.m. of a thermometer which had been 
carefully corrected to each degree with a standard. Seed from the 
same ears were used in these and succeeding trials, and the follow- 
ing data was obtained : 
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EXPERIMENT I. 
Average temp. 52.1° F. Extremes 48.5° and 55.5° F. 


Hours. 
First 
seed Half Last Per cent 
sprouted. sprouted, sprouted. germinated. 

MUON Ovaries Jct. el oUt 141 171 209 100 
CNA SO FRAC en ne 140 140 185 100 
Oy ah a or 195 259 281 100 
RP EMMUT MOEN Bl otic wlan wens oe a w= 161 209 250 100 
PTL teh oy gi Ee aig ae 140 150 209 100 


EXPERIMENT II, 
Average temp. 48.2° F. Extremes 45.3° and 50.7°. 


Tv Tes Le 216 276 396 100 
Vc RAS Ce 168 192 252 100 
aye) OL ee th 288 348 408 100 
Dee mee Vai: So 228 312 408 100 
eR OME AY fe Shp hs eo we Sg 5 ow 228 276 396 100 


‘T'wice each day the seeds were carefully examined, and those which 


showed the acrospire just broken through the pellicle of the seed 


were removed. ‘The lowest temperature maintained during any one 
period during which germinative changes appeared in Exp. I, was 
54.5° and all the form species showed germination progress under 
this temperature. In Experiment II, we were more successful in 
maintaining low temperatures. The dents germinated during in- 
tervals when the highest temperature was 47.6° and the lowest 
46.5°; the flints when the temperature varied from 46.5° to 47.8°; 
the sweets when 48.5° was the highest point reached; the softs when 
48° was the highest; the pops below 47. 8. 

Experiment ale was commenced Jan. 7, 1885, with one variety of 
each of the form-species, with the hope of maintaining a tempera- 
ture constantly below 47°. The results are given below in some- 
what more detail than in the preceding trials. The apparatus was 


opened at noon each day, and rise of temperature during the exam- 


ination was guarded against by the use of snow. ‘T’he duration of 
the trial 1008 hours. 


EXPERIMENT III. 


First germination. 
Variety Extremes Hours. Total Per cent. 
and of 


per cent, left Lowest temp. at which 
Form species. temp. germin- unger- germination took place 
ated. minated. between two countings, 
and the hour. 
**Chester Co. 
mammoth” Dent 48.5°—47.8° 264 100 0 45.1° bet. 264—288th hr. 
‘““Waushakum ” 
Flint 48.5°—47.8° 336 92 8 47.1° bet.884—482nd hr. 
*“Pearl’’ Pop 43.5°—47.8° 336 80 20 43.2° bet. 456—480th hr. 
‘“Puscarora”’ Soft 43.5°—49.6° 408 84. 12 438.2° bet. 456—480th hr. 


- “Stowell’s Ever- 


green” Sweet 41.7°—49.6° 504 84 12 45.3° bet.528—552nd hr. 


It seemed probable therefore that germination could take place 
somewhere between 43° and 45°. 
To test this question, a new apparatus was prepared, more com- 
lete than was used in the preliminary tests, and within which it was 
ped a constant temperature, within one or two degrees, could be 
3) 
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maintained, and in which the highest temperature should not ex- 
ceed 432°, the fraction coming through the correction of the ther- 
mometer, degree by degree, with a standard. The maize seed from 
the same ears as heretofore used was put in the apparatus at 2 P. M. 
Feb. 9, with a temperature of 432°, and continued until 7 A. M. 
Feb. 19, when an accident to the apparatus occurred and the tem- 
perature rose to 47.2°. The seeds were at once examined, and ger- 
minations had occurred with the dents alone, yet the acrospire had 
almost broken through the pellicle in some of the pops, less so in the 
flints, and no marked change in the sweets other than the softening 
and swelling which comes from the absorption of water. 


EXPERIMENT IV. 


The thermometer readings during this trial, when noted, read as 


below, whereby it is seen that as at no one time the temperature 
exceeded 432°, the temperature of germination for dent corn must 
be below this point. | 

Feb. a Feb. Feb, Feb. Feb. Feb. Feb. Feb. Feb. Feb. 


Hours. 9. 11.00 12. dB) M4 Deer) ek 19. 
7A. M. 43° 43°R «-43°3 48° 48° «48°4 4893 41°3 48° 472° 
8 se ce 434 4<é sé ce ce sé 424 “é 
9 “é 43 433 “6 ce “6 o¢ 43% 43 «6 
10 a3 +6 433 a 6“ 66 “6 434 66 ce 
11 73 “é 43+ 46 ca) 423 “ce 6 ce ¢ 
123 noon 43% 66 66 66 43 (a3 a 66 “ce 
1 P M. 43+ 46 434 (6 ce “é ce a3 ce 
9 “c 43°3 45 sé 6s «6 “sé ae «¢ ims «ce 
3 a3 66 66 (a3 434 sé 43+ ve 66 (73 434 
4 “ce (6 ce ce 66 “é es té sé 4c 43 
5 oe ‘6 “e cc 43 ce 432 ve (eé “se se 
6 «6 “é ce 6 “6 431 “e ce cs é «é 
7 oe cc “ec ‘6 66 3 oe (¢ 43 “ec “cc 
8 ae ce 4é ‘< 46 43 ce «6 e “ec “e 
9 oe “6 (7 “6 cs 46 (6 a3 6é «s 6é 
10 ce oe 43+ 43 ce “e “6 ae a6 “e ce 
‘ih as “se “6 434 ae ie a3 “é “ec ia9 “ec 
12 sé ce cs 46 66 ce ee «6 cs “é 4e 


We note that the range of temperature is very small, on Feb. 17 


the clock work ran down too far, but the outlets were closed and no 
harm was done as the temperature was descending; on Feb. 19, the 


same accident occurred, but the ventilators were left open and the 
temperature ascended, thus bringing the trialto anend. Assuming, 
as is perfectly legitimate, that the observed temperatures are an in- 
dex for the unobserved hours, we have 168 hours out of 233 hours in 
which the following temperatures were recorded :— 


Assumed. 
Hourly No. Duration of temp. , 
of observa- for whole period. ” 
Degrees. tions noted. Hours. 
414 1 
424 AES he rete saver Awe ree ler 4 
422 l 
43 68 : 171 
434 cet a ie eB Aa TSS 
434 TAQ Meds ® oa 0s Beas 58 
432 sce pia 
168 233 
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The conclusion, is therefore unquestionable, that Adams Early 
Dent, and Chester County Mammoth Dent Maize germinated in 233 
hours at an average temperature of about 43.4°, with extremes of 
14.5° and 43.7°, and the figures for the first germinations in the 
various trials for these dents are:— 


Exp. Average Highest No. of hours required 
temperature. temp. for germination. 
is 52.1 55.5 140 
Uy, 48,2 50.7 168 
II1. 45.5 47.8 264 
Lv 43.4 43.7 233 


We note here that fewer hours were required for germination un- 
der the lowest temperature, than under a higher temperature. This 
possibly comes from the individual variability of the kernels, as in 
Exp. II for illustration. out of 25 seed of Tuscarora corn, 2 ger- 
minated on the 408th hour, and 1 on the 1008th hour, with 3 appar- 
ently sound yet not germinated after this interval; or possibly from 
the low temperature maintained in Exp. III just preceding the first 
germination. 

The individual variation between seed, as shown by these germi- 
nation trials, are very great, and hence we should not expect very ex- 
act correspondences in the number of hours required for the appear- 
ance of the acrospire at different temperatures, one trial giving dif- 
ferent figures from another, unless large numbers of seed be used. 
It is also difficult to examine our seed without change of tempera- 
ture occuring during the exposure to examination, and hence we 
must satisfy ourselves with examination as distant as will satisfy the 
conditions of the trial. In these later trials, we formed a judgment 
from earlier experiments as to about when the first germination was 
to be expected. At this period and after this, daily or not more fre- 
quently, the apparatus was opened, the rise of temperature restrained 
by the use of water at 36°, and each seed hastily examined, account 
only being made of the fact of, and not the numbers of, germina- 
tion. We thus have Experiment V. 


EXPERIMENT V. 


Number of hours to first germination noted. 


43.7° F, 





Extreme temperatures 41.5° 


{ Adams Early Dent 233 

) Chester Co. Mammoth Dent =. 233 

1 Waushakum Flint 381 
Kight-rowed White Flint 331 

{ Tuscarora Soft 348 

/ Zuni Blue Soft 431 

( White Pearl Pop 378 
Amber Rice Pop 378 

| Dwarf Golden Pop 498 

1 Stowell’s Evergreen Sweet 452 
Narragansett Sweet 498 
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EXPERIMENT VI. 


(Different seed from formerly used. ) 


Number of hours to first germination noted. Trial 616 hours. 
43.79, 





Extreme temperatures 41.5° 


Golden Beauty, Hend. 401 
Dent | Queen of the Prairie, Hend. 401 
ent. \ Mammoth White Surprise, Hend. 479 
Farmers Favorite Golden, Hend. 521 


( Black Sugar, Hend 479 
| Squantum, Hend. 498 
Sweet.4 Mammoth, Hend. 616 
Hickox Improved, Hend. 616 
| Stowell’ Evergreen, Hend. none. 


King Philip, Hend. 498 


Golden Dew Drop, Hend. 498 
Flint. 
Large Early 8-rowed, Hend. 521 


We add, for the purpose of indicating the conflicting testimony 
which can accumulate during a trial, some tables of data with other 
varieties of seed, and a summary of the corn trials which were made. 


Germination at Low Temperatures. Feb., 1885. 
Temperature extremes 41.5° to 43.7° F. 


First germination noted at hour. 
No. of seed per cent. had germinated 
used. after 600 hours,or before. 
Cabbage. 
Henderson’s Selected Jersey Wakefield 100 93 100 
Henderson’s Early Summer----------- 100 64 100 
Cauliflower. 
PIA { UAT IY ANISM etn dae 100 160 65 
Celery. 
Whiter lume. it oo eke eee! ae 100 
Corn Salad. 
Large Beededadijecnss-vierede- feast 100 209 94 
Kohl-Rabt. 
BY Hite wv (ene ce ses ha eet oe ie 100 93 72 
Kale. 
WOOTIAI ce ee ule an oe aia aes eee 100 93 82 
Lettuce. 
Maman dere cscs. lease oo seee eae 100. 93 87 
Onion. 
IWTLO cP OTL DOs oe oe et ieee ale 100 209 99 
Yellow Danvers..-.--..- CT Te wes ae 100 209 88 
RedswWetncrsiene Une be week ee ee oe o 100 93 95 
Redtitetian (Uripdlin save 2202 ee ao 100° 64 89 
Pea. 
fenderson’s First of All_..--.-.---.-- 25 160 100 
HA MeriGan! VW ONGEY seo eee se ee 25 160 100 
(Champion of England 22.4225. 02. <8 25 160 100 
Black-eyed Marrowfat---..----------- 25 160 96 
Tomato. 
Rerlectigtt: 22042 o¢ 5 seize koe areas 100 0 
Turnip. 
White Strap-leaved 2. .2 27250-2262 100 160 82° 
ed: top sirap-leaved ... --Waseeos 100 93 81 
Purple-top*W hite Globes. oso 100 93 37 
Ruta Baga. 
Improved American Purple-top------- 100 93 98 





———_—— 





Germination at Low Temperatures. 


First germination in hours. 
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‘Extreme temperatures maintained. 


Feb., 1885. 


No. of seed. 41°—43.5° 41°—44.2° 41°—44.6% 41°—45.3° 44.4°—47.6° 


Cabbage. 
Henderson’s Selected Jersey 
Wi meneiies ooo Tas... 100 
Henderson’s Early Summer 100 
Kohl-Rabi. 
Nitten vienna. sc. ...--. 100 
Kale. 
UNS STL pase 100 
Lettuce. 
oe a eRel re | 8. rd. k's 100 
Onion. 
Red Wethersfield .-_----.-- 100 
Red Italian Tripoli_.....-. 100 
Turnip. 
Red-top Strap-leaf_-_.--.--- 100 
Purple-top White.......-.- 100 
Ruta Baga. 
Improved American Purple- 
Pape Wee ee anki e oe 2 28 100 


93 120 
64 120 
93 167 
93 120 
93 120 
93 304 
46 & 64 
93 
100 & 98 
93 


159 
63 


112 
112 


112 


168 


168 
168 


Germination at Low Temperatures. Dec., 1884—Mar., 1885. 


First germination in hours. 


419°—43,7° 
MAIZE. 

Dent Form—Species. 
ACT DC @ hy ce 233 
Chester Co. Mammoth- .-233 
Golden Beauty.._.....--- 401 
Queen of the Prairie____-_- 401 


Mammoth White Surprise 479 
Farmers Favorite Golden_521 
Flint Form—Species. 


pemcisnabam toe). 2.) 331 
Hight-rowed White---.-- 331 
Golden Dew Drop.------ 498 
Oo 498 
Pop Form—Species. 
Dwarf Golden_...._._-_-. 498 
Sytiee Pearl oo oou.<-. 378 
OSA 6 in 378 
Sweet Form-—Species. 
Stowell’s Evergreen_____- 452 
Peertagansett._._....__.- 498 
OO A779 
PLU! 498 
Hickox Improved.___.._.61 
oh) 616 


Large Early 8-rowed..__- 521 
Soft Form— Species. 

Simeceraties.2 S28 k 378 

OS Ts 431 


Extreme temp. noted. 
43.5°—47.8° 41°—49,6° 


264 

306 

336 
d04 
408 


45.3°—50.7° 


180 
168 


228 
228 


228 


288 
300 


228 


a 
228 


48.5°—55.5° 


142 
142 


142 
150 


141 
141 
141 


195 
209 


161 
185 


The percentage of germination after given intervals is noted in 
the table below, the hours in brackcts, the percentage of seed ap- 


parently sound in parenthesis. 


Whole trial 616 hours. 
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ate? At temperature of Office. 
41° 43.7°,  40.8°——44.6°  41°-——45.3°. Duplicates. 5; 





Cabbage. 
Henderson’s Se- 

lected Jersey 

Wakefield_._.. 100 [600] 98 |396] (0) 99 [520] (1) 95 97 
Henderson’s Ear- 


ly Summer--- 100 [600] 100 [896] 100 [520] 97. 99 
Cauliflower. 

Half Early Paris 65 [400] (85) 
Celery. 

White Plume_-- 0 [616] 
Corn Salad. 

Large Seeded_.. 94 [600] 
Kohl-Radi. 

White Vienna. 72 [400] (28) 66 [896] (84) 78 [520] (22) 86 89 
Kale. 

Siberian... -2e-- 82 [400] (18) 98 [896] (2) 98 [520] () 96...97 
Lettuce. 

Salamander .... 87 [400] (0) 91 [896] (0) 98 [520] (1) 34 40 
Onion. 


White Portugal. 99 [600] (1) 
Yellow Danvers. 88 [400] (12) 


Red Wethersfield 95 [400] (5) 84 [396] (16) 91 [520] (9) 95. 97 
Red Ital. Tripoli 89 [400] (11) 67 [896] (83) 98 [520] @) 98 98 
Pea. 
Henderson’s 1st 
of All 006s. 26100°1160] 
Amer’n. Wonder 100 [160] 
Champion of En- 
Pigniran seee 100 [160] 
Black-eyed Mar- 
rowfat..5. 2. 96 [400] (0) 
Tomato. 
Perfection -- .-- None [616] (100) 
Turnip. 
White Strap- 
leaved ._.---- 82 [400] (18) 
Red-top Strap- 
lesved i. Aue 81 [400] (19) 97 [896] (8) 92 [520] (8) 92 95 


Purple-top 
White Globe 37 [400] (63) 88 [896] (12) 85 [520] (15) 87 02 
Ruta Baga. 

Imp. American 
Purple-top-.- 98 [400] (2)100 [896] 100 [520] 93 95 


_ The hours in the brackets are the record of when the count was 
made; the germinations in many cases were long previous to this. 


41°——43:79 419 ——45.8°. 43.5°——47.8°. 41.7°——49.6°. 48,.5°——55.5°. 
Dent Corn. 


Adams Early.--100 [738] 100 [252] 100 [185] 
Chester County 
Mammoth. ...100 [788] 100 [408] 100 [252] 100 [185] 
Golden Beauty. 68 [616] (82) 
Queen of the B 
Prairie. 22428 88 [616] (52) 
Mammoth White 
Surprise _.... 48 [616] (52) 
Farmers’ Favorite 
Golden.._.--- 28 [616] (72) 
Flint Corn. 
Waushakum___.100 [788] 92 [624](8)100 [812] 100 ie 
8-rowed white.. 84 [738] (16) 100 [396] 100 [209 


Gold’n Dew Drop 44 [616] (56) 
King Philip..-. 68 [616] (32) 





ral 


41°——43.72. 41°——45.38. 48.5°——-47.88. 41.78 ——49.69. 48.58——55.5°. 


Pop Corn. 
Dwarf Golden_- 18 [738] (82) 100 [860] 100 [171 
White Pearl.... 44 [7388] (56) 100 heed 80 [1008] (20) 100 1951 
Amber Rice_..- 46 [738] (54) 100 [896] 100 [209] 
Sweet Corn. 
Stowell’sEverg’n oe [738] (88) 100 [896] 84 [1008] (16) 100 [255] 
616 
Narragansett -- - 60 738] (40) 100 [408] 100 [281} 
Black Sugar... 92 [616] (8) 
Squantum------ 20 [616] (80) 
HickoxImprov’d 8 bei6] (92) 
Large Early 8- 
rowed _...--- 24 Bie} (76) 
Mammoth -_..-- 4 [616] (96) 
Soft Corn. 
Piascarora =... 50 [738] (50) 100 [896] 84 [1008] (16) 100 [255] 
Zuni Blue------ 74 [738] (26) 100 [408] 1 255 | 


An incomplete trial, incomplete on account of the disarrangement 
of the apparatus on the 450th hour, gave even lower germinations 
for maize than heretofore reported. From 11 A. M., Mar. 16, 1885, 
to 4 P. M., April 4, the temperatures maintained varied from 37° to 
42° KF. The examination of the thermometer in with the seeds, as a 
check upon the thermostat, counted 210 readings. Of these four 
were 37°, one 373°, twelve were 38°, twenty-eight were 384°, one 
hundred and eight were 39°, twenty were 393°, thirty-two were 40°, 
one was 404°, two were 41°, and two were 42°. The two 42° read- 
ings were at 9 and 10 A. M., April 3, when the apparatus halted un- 
til the rise was discovered, the 8 and 11 A. M. readings being 40°. 
We may hence say that the germinations that occurred were be- 
low 41° F. 

The Chester County Mammoth showed first germination in 430 
hours; the Waushakum in 460 hours, the Amber Rice so near ger- 
mination as to be doubtfully rejected. The apparatus after the 4 
P. M. count, April 4, was left exposed to the temperature of the of- 
fice, say 72° to 78° F., and at 8 A. M. April 5, or sixteen hours af- 
ter, the following per centage of germinations had occurred, viz : 


Germinated. Seed almost 


germinated. 
‘Chester County Mammoth Dent 100 per cent. 
Stowell’s Evergreen Sweet 73 per cent. 27 
‘Tuscarora Soft 92 per cent. 8 
Amber Rice Pop 100 per cent. oe: 


And at4 P. M. the germinations were noted at 100 per cent. for all, 
the radicles or acrospires extending from ¢ to 2 inch from the seed. 


CuRIOUS OBSERVATIONS UPON GERMINATION. 


March 12, 1885. Avery curious circumstance may be mentioned 
in regard to germination. After one box containing the seeds ex- 
posed” to low temperatures, below 45.3° for 520 and 396 hours was 
removed from its refrigerator, it was at once set over a gas flame in 
order that an hour or more boiling might destroy all germs of mold, 
and clean the cloth for further trials. After about one hour and a 
half boiling it was allowed to cool down a little, when it was acci- 
dentally looked into, and some seed left over was seen to be appar- 
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ently nicely germinated. The number of seed left over, and which 
apparently germinated while the apparatus was exposed to boiling is: 
shown in the following table: 


Per ct. germ- Seeds Of the Seeds left 
inated at left. germinated at 
The 520 hours trial. low temp. once upon boiling. 
Red Wethersfield Onion 91 9 1 or 1 per cent. 
Red Italian Tripoli ‘“ 93 7 T Or lO0Rs ss 
The 396 hours trial. 
White Vienna Kohl Rabi 66 34 3.0F 10 a 
Red Wethersfield Onion 84 8 4. or OU Le 
Red Italian Tripoli“ 67 31 18 or GO 


White Plume Celery, which had not germinated in 616 hours ata. 
temperature below 43°.7, and which was exposed to the boiling 
process, through accident, germinated 21 per cent., or rather gaye 
every appearance of germination, but the shoots were all cooked. 

In order to test further in accordance with this hint, three lots of 
White Tripoli onion seed were put into the damp pockets, left for 
three hours to soften, and the box then placed over the gas flame. 
In five minutes, the water boiled, and the steam penetrated the folds 
of cloth containing the seeds. After ten minutes of boiling, the 
gas was shut off, and the apparatus allowed to cool down. In one 
hour more it was examined, and a few seed in each pocket had ger- 
minated, the young shoots being up to three sixteenths of an inch 
long. We have hence germination, or the appearance thereof, in 
four and one quarter hours. 

On March 13, 70 White Tripoli onion seed put into pocket to 
dampen at8 A.M. At9 A. M. the apparatus put over flame. In 5: 
minutes the water was at a boil, and was kept boiling for five min- 
utes. At 12 noon, no germination. The apparatus was again put 
over the gas flame, boiling occurred in five minutes; in five minutes 
more the temp. of the pockets was 180°; in ten minutes more 1907, 
when the gas flame was turned off. At 12h. 35 m,., Ps Ma, the 
temp. was 150°; at 1h. 20 m., P. M., the temp. was 100° and one 
seed had germinated. 

At 10 A. M. two pockets of the same apparatus received seed,. 
which was allowed to soak until 12 noon, when the water was boiled,. 
und the temperatures attained were as above given. At1h. 20 m.,. 
P. M., one seed had sprouted. 

We observe, however, that although the water below the seeds: 
was boiling, yet the temperature did not exceed 190° in the steam 
saturated germinating cloth above. 

Mar. 14. At8 A.M. the Perfection Tomato seed had germinated 
since last night ten per cent. The story of the seed is as follows : 
One hundred seed put into cold germinator Feb. 14, at 4 P. M., and 
exposed to a temperature of below 43.7° for 616 hours. Then left. 
in the pan over water boiling for an hour and a half, A few hours: 
afterwards, having been neglected in the pockets, it underwent the 
two additional boilings as stated for the onion seed the temperature 
noted at 190° F. Happened to be observed at 6 P. M. March 13, 
when there was no germination noted ; at 8A. M. Mar. 14, 10 per 
cent. had germinated. 
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An interesting experiment upon the effect of drying seed corn, is 
appended, the seed in all the trials being taken from the same bin. 


EXPERIMENT I. 


INO, Waushakum Flint Corn, as taken from bin, March 9, 1885. 


No. 2. exposed to temp. of 206 for 42 hours. 
No. which had germinated at each daily count. 
Ist 2nd 8rd 4th 5th 6th Total days Per cent. 
day. day. day. day. day. day. of trial. germinated. 
mover -o) 12> 45.528 12 6 100 
mol om oa O50 -\0 0 7-0 12 0 


EXPERIMENT [I]. 


No. 1. Waushakum Flint corn, dried at 120° for 3 days. 
No. 2. Same corn further dried at 206° for 24 hours. 
No. which had germinated at each daily count. 
Ist 2nd 3rd 4th 5th 6th th 8th 9th 10th 12th 15th Total days Per cent. 
day. day. day. day. day. day. day. day. day. day. day. day. of trial. germinated. . 
Woyl. 0-7 0 15°° 69 Tl 3s —- — = —- SS = 9 98 
Neen IZ ne Zee 4 Si 6 Bob)! Gheylb yy) 4 15 65 


No. 2 mildewed very badly in 3 pockets. The 25 kernels in the 
fourth pocket germinated 100 per cent. 
EXPERIMENT III. 


No. 1. Waushakum Flint corn dried at 95° for four days. 
No. 2. Same corn further dried at 2062 for 24 hours. 


Ist 2nd 8rd 4th Total days Per cent. 
day. day. day. day. of trial, germinated. 
NOs 1. 0 46 48 5 8 99 
No. 2. 13 43 30 14 4 100 


EXPERIMENT IY. 


No. 1. Waushakum Flint corn dried at 90° for 3 days. 
No. 2. Same corn further dried at 206% for 24 hours. 
Ist 2nd 3rd 4th 5th 6th Total days Per cent. 
day. day. day. day. day. day. of trial. germinated. 
mor 1. 0 0 3 62 33 i! 7 99 
No. 2. 0 11 66 20 1 1 6 99 


These figures correspond to a mass of unrecorded experiences 
which tends to show that thoroughly dried corn germinates more 
quickly than does ordinary seed corn, or that corn dried at a high 
temperature, say 90°--100° is superior for seed uses. 


A Stupy oF Maize. 
Attempt at forming a new variety. 


In 1882, we grew a small patch of Pod or Husk corn, from seed 
received from Professor Beal, of the Michigan Agricultural College. 
The crop of this year had a number of variables, from which four- 
teen were selected for planting in 1883, among which were some red 
dent kernels from an unhusked ear. From the variables of this 
planting some white sweet kernels were selected for planting in 
1884. Among the variables of this crop there appeared one ear of 
sweet corn, of which the following is the description: 

Kar small, 54 in. long, 1? in. in : oreatest diameter: ear stalk very 
small, cupped, « ear very ‘strongly rounded. towards but and strongly 
tapering, which allows it to be described as fusiform: kernels white, 
very deep, narrow and thick, not in contact: many rowed: cob 
small, white. 
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This ear represented a variety of great promise, provided it could 
be retained. Its seed was therefore planted in a remote position in 
order to guard against cross-fertilization with other varieties, 121 
hills, May 19, 1885. The vegetation and growth was excellent, but 
smut was exceedingly prevalent. At harvest, Oct. 13, there were 
244 smutty stalks and 257 stalks apparently free from smut. The 
crop was very late, and there were but 310 ears harvested, of which — 
8 were smutted. But 258 ears were in a condition to be studied, 
and these gave 120 ears of red sweet corn, and 138 ears of white 
sweet corn, with white and pink cobs about equally distributed. 

The red ears were all of one shade, many were strongly tapering, 
even to cone-like, and some were fusiform, and no effect from cur- 
rent cross-fertilization appeared. 

The 188 white ears yielded but eleven which were closely resem- 
bling the ear planted; thirty-seven which might be called fusiform; 
eighty-nine strongly tapering; one white ear of unhusked dent Pod 
corn with a few sweet kernels intermixed. Some of the ears had a 
few purple sweet and yellow sweet kernels intermixed, and a very 
few yellow dent kernels. 

The noticeable features of this trial are: Ist, Not a single ear was 
as good as the one which furnished the seed. 2nd, Only about 35 
per cent. of the ears were of the typeof the ear planted. 8rd, The . 
majority of the ears were of the cone-form type so common in the 
crops from our Pod corn. 4th, One ear was dent, and precisely of 
the type of the unhusked dents described in our 1883 report. dth, 
There was but very little current fertilization, and no more than 
might legitimately be accredited to the variables produced from the 
seed used. 

Another interesting feature is the great diminution in the crop * 
produced by the smut on the plant, and the few harvested ears which | 
showed smut. As the Pod corn with us was particularly subject to 
smut, and as the kernels from but one ear were used, the great preva- 
lence of smut in the crop would indicate very strongly its trans- 
mission through agency of the seed planted. 


VARIATIONS FROM SEED. 


In a paper read before Section F. American Association for the 
Advancement of Science at the Ann Arbor meeting ; and published 
in full with additional notesin the American Naturalist, Noy., 1885, 
p. 1040, I stated;— 

** Maize.—Seed of one kind sown often produces samples of other 
kinds of corn in the crop, and these varieties can usually be dis- 
tinctly referred by name to varieties with which the original seed 
might have been crossed. Purposely hybridized seed has produced 
the original parentage without intermediate types, and seed exposed 
to hybridization during two years with many sorts of corn, has 
yielded ears of the types of corn with which cross-breeding or hy- 
bridization hag been effected, without appearance of intermediate 
forms.” | 

The possession of colored drawings of most of the varieties 
grown at the Station the past few years, renders possible the identi- 
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fication of variations, and enables us to ascribe most of the ears of 
our crop to one or the other of the varieties figured in our report for 
1884. Where the identification is by picture and memory combined, 
we use the word ‘resemble;’ when fully identified by specimens we 
use the name of the variety only, without qualification. The num- 
ber following the name of the standard varieties is the number used 
in the descriptive part of our 1884 report. In a number of cases 
our knowledge was not sufficient to make a certain identification, 
and in the case of the pops we have omitted in general the refer- 
ences to varieties not as yet named by us. 


The plantings of our 148 different selections were on May 18 and 
19, four or five hills of a kind, in a compact plat, and so arranged 
as to secure the greatest natural admixture possible through the 
prevalence of the pollen of each variety throughout. ‘The notes on 
the crop together with the seed used are given below, and the 1884 
number is appended whereby the possible cross-fertilizations can be 
traced. 


SWEET Corn. 
No. 4.. WHITE SWEET Pop KERNELS from No. 1846 of 1884. 


Seventeen ears all white sweet, with pink, white, yellow and black 
flinty kernels of pop size. I cannot identify the ears with varieties. 


No. 8. AMBER SWEET KERNELS from Brighton Orange (12 rowed), 
No. 1805 of 1884. 

Eleven ears 10-rowed, 6 ears 13-rowed. Some ears resemble Tom 
Thumb, No. 6, with some yellow and white flint kernels. Other 
ears resemble Orange, No. 16, with a few black sweet, white and 
yellow flint kernels. Compare Nos. 55, 91, and 92 of this year. 

No. 14. STOWELL’s EVERGREEN. Sta. 1884. 

Sixteen ears, very unripe. Some dent kernels intermixed. 

No. 16. PiInK KERNELS AND Cos, Harly Marblehead. No. 1813 
of 1884. 

Fifteen ears, some on type, witha very few flint kernels; a few 
ears Amber Queen, No. 20, but many flesh-colored flint kernels. 
No. 1%. NaRRAGANSETT. Sta. 1884. 


Sixteen ears, seven on type with yellow and slate flint kernels in- 
termixed; some on type, but deep red, and deep red flint kernels ; 
some ears resembling Wyoming No. 8, in ear, but Narragansett col- 
ored kernels, and a few flint kernels. 


No. 23. GOLDEN SWEET KERNELS from 186% of 1884. 


Twenty-one ears; some Golden Eight-rowed, No. 13, with a few 
black sweet, white and golden flint kernels; some ears Black Mexi- 
can, with some amber and golden sweet, and white, olive, slate and 
black flint kernels. Compare No. 49 sweet and No. 111 flint of this 
year. 


No. 28. WHITE SWEET Pop, from No. 1844 of 1884. 
Nineteen ears; some ears resemble Darling’s Early, No. 9, with a 
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few yellow flint kernels; some ears Marblehead, No. 2, with a few 
flesh colored and yellow flint kernels; one ear I cannot identify. 
See No. 34 of this year, 

No. 29. Banana Sugar, Farquhar. 

A new variety. Ear 5 in. long, 14 in. in diameter, rounding over 
but to a small ear stalk, rounding evenly at the well-filled tip, 
slightly tapering both ways from just above the center, thus being 
fusiform. Rows quite irregular, 18 to 20 in number. Kernel very 
deep, narrow and thick, shrivelled and wrinkled, white, as also the 
cob. Season very late; it vegetated May 29, bloomed Aug. 12, 
silked Aug. 17. 


Seventeen ears in crop, all on type, but some ears with a few 
white and blue dent kernels, 


No. 33. NARRAGANSETT. No. 1815 of 1884. 
T'wenty ears, on type; some flesh colored flint kernels. 


No. 84. Wuire Sweet Pop, Eight-rowed, large kernelled, from No. 
1844 of 1884. 
Twelve ears; some resembling Minnesota, No. 5, with some white 
and yellow flint kernels; some Amber Cream, No. 20, with some 
black sweet and yellowish flint kernels, See No, 28 of this year. 


No. 36. Par anp Kay, Thorb. 

A new variety of this year. As we grew it 3 ears were 12-rowed, 
8 were 10-rowed, and % were 8-rowed, Some ears were Crosby’s 
Karly, No. 18, some resembled Minnesota, No. 5; some resembled. 
Darling’s Early, No. 9. Compare with No. 51 of this year. 


No. 40. Minnesota. No. 1814 of 1884, 


Four ears were 10-rowed, 14 were 8-rowed. Some ears resembled 
Kight-rowed Early No. 11, with some black sweet, white and yellow 
flint kernels; the ten-rowed kernels Amber Cream, No, 20, with 
some black sweet and flesh-colored flint kernels; a few ears were on 
type, with some black sweet, and white and yellow flint kernels. 
Compare No. 90 sweet and 71 flint of this year. 


No. 43. Moorn’s Earty. No. 1826 of 1884. 


Seventeen ears; some resembling Golden Hight-rowed, No. 13, 
with some yellow flint and amber sweet kernels; some ears on type, 
but with some white and yellow dent kernels. Some of these dent 
kernels appear flint until cut into, and some seem to occupy the 
border line between flint and dent. Compare No. 94 flint of this 
year. 3 
No. 44. PErry’s Hysrip, Thorb. 

A new variety. Three ears 8-rowed, 13 ears 10-rowed, 3 ears 12- 
rowed. ‘The 8-rowed ears resembling Marblehead, No. 2, with some 
black sweet and olive and yellow flint, and a few Benton dent 
kernels. Other ears are on type, with golden and black sweet ker- 
nels and white and yellow soft and flint kernels interspersed. 

No. 49. Buack Swzezr kernels from No. 1867 of 1884. 

Twenty-two ears, all Black Mexican, No. 14, but amber, pink, and 
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black sweet, and white, yellow, golden, purple, slate and black 
flint and soft kernels, the colors very distinct and the intermixture 
making very handsome ears reminding of Mandan. Compare No. 
23 sweet and 111 flint of this year. 


No. 50. Asytum. No. 1802 of 1884. 


‘Twenty-one ears; some ears on type, but with some flint kernels; 
some ears Amber Cream No. 20, with some flesh colored and pur- 
plish flint kernels; some ears Crosby’ s Early, with some pink and 
black sweet, and a ‘tew white and yellow flint kernels. 


No. 51. PEE anp Kay, Greg. 


A new variety. 4 ears were 8-rowed, 10 were 10-rowed, 5 were 
12-rowed, 1 ear 16-rowed. ‘The latter too unripe for study. Some 
ears resembled Minnesota, No. 5, with afew black sweet, yellow and 


white flint kernels; other ears resembled Asylum, No. 21, with some 


black sweet, yellow and white flint kernels. Compare with No. 36 
of this year. 


No. 52. ALEXANDER’s SWEET, 8-rowed. No. 1800 of 1884. 
Sixteen ears; some Amber Cream, No. 20, with a few blackish 


sweet, a few golden flint, and some half sweet and half flint ker- 


nels. Some ears resemble 8-rowed Early, No. 11, with a few black 
sweet and white flint kernels; some ears on type, with a few black 
sweet and amber flint, also red striped amber flint kernels. 


No. 55. BuAcK SWEET KERNELS from 1805 of 1884. 


Twenty-two ears; all Black Mexican, No. 14, with some amber 
and golden sweet, white, yellow, olive, ‘slate and black flint kernels. 
Compare No’s. 8, 91, and 92, of this year. 


No. 59. Eraut-RoweEp Earty. No. 1811 of 1884. 


Twenty-three ears, on type, with some black, sweet, white and 
yellow flint kernels. 


No. 62. Dotty Dutron. No. 1809 of 1884. 


Twenty-five ears; some resembling Narragansett, No. 3, with 
many yellow and white flint and some black sweet kernels ; some 
ears on type, with many yellow and white flint and some black 
sweet kernels; one 12-rowed ear not recognized, it being too imper- 
fect. 


No. 65. GENESEE. No. 1812 of 1884. 


Seventeen ears, all on type, but some black sweet and yellow flint 
kernels. 


No. 68. BuAcK SWEET KERNELS from No. 1888 of 1884. 


Twenty-seven ears; some Black Sugar, No. 25, with a very few 
white sweet, golden sweet, and black or blackish flint kernels; some 
ears Crosby’s ‘Early, No. 18, with many black sweet, yellow and 
black flint kernels; some ears resemble Dwarf Early, No. 10, with 
many black sweet, ‘vellow and black flint kernels. Compare No. 80 
of this year. 
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No. 70. Rosk’s Improvep EVERGREEN, Till. 


A new variety. Fifteen ears on type, but some black sweet, white 
and yellow flint kernels. . 


Very close to Egyptian, No. 19; 11-rowed; ear cylindrical, round- 
ing about equally at tip and but; ear stalk rather smallish ; cob 
white; kernel as deep as broad, wrinkled. Color white. 


No. 77. WuHite Sweet Kernets from No. 1840 of 1884. 


Eighteen ears. One ear of the unhusked pod corn type described 
in 1883, and with sweet and dent kernels; six ears resembling 
Moore’s Early, No. 19; one flint ear very near Dutton; ten ears 
alike, but Icannot place. Many various colored kernels common 
on all the ears. Compare No. 139 of this year. 


No. 78. Wuits MarBienEap Harty, Greg. 


A new variety. Sixteen ears, a portion on type with white, yellow 
and blue soft and flint kernels interspersed; others M arblehead, No. 
2, with some flint red striped kernels. 


No. 79. Extra Harty OCrossy, Greg. 

Eighteen ears. A few resembling Hight-rowed Karly, No. 11, 
the kernels white, amber and black sweet, white, yellow, olive, slate 
black, etc., flint very evenly intermixed; the majority of the ears 


Crosby’s Karly, No. 18, with a few black sweet and yellow and white 
flint kernels. 


No. 80. Buack Sweet anp FLInr in Same KERNEL from No. 
1838 of 1884. 

Twenty-nine ears. Some resembling Hight-rowed Early, No. 11, 
but kernels all black sweet, with some black flint; some ears Crosby’s 
Early, No. 18 with amber and black sweet, and yellow, white and 
slate flint kernels. Compare No. 68 of this year, 


No. 84. Brack MExican, No. 1804 of 1884. 


Nineteen ears ; one ear Amber Cream, No. 10, in shape, but the 
Kernels black mostly; the other ears on type, the color mostly black, 
but some amber sweet, chocolate, slate, black, ete., flint kernels. 
Compare No. 157 sweet and No. 61 flint of this year. 


No. 86. Ne Pius Utrera. No. 1817 of 1884. 

‘T'wenty-one ears. Some ears resembling Hight-rowed Early, No. 
11, but with flint kernels intermixed; one ear resembles Hickox, 
No. 11, and with some soft kernels intermixed; other ears on type, 
with dent kernels intermixed. Compare No. 53 dent of this year. 


No. 88. YELLOW SwEEet KERNELS from No. 1871 of 1884. 


Nineteen ears. Some ears resemble Golden Hight-rowed No. 13, 
with some golden yellow flint and blackish sweet kernels; some ears 
resemble Golden, No. 24, with a number of golden yellow and brown 
dent kernels; one ear may be described as Benton Dent, No. 1, with 
many amber, golden and blackish sweet kernels of large size. Com- 


pare No. 24 dent of this year. 
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No. 90. Hatr Sweet, HatF Fuint KERNELS from No. 1814 of 
1884. 


Twenty-two ears. Some ears resemble Minnesota, No. 5, with 
some black and golden sweet, white and yellow flint kernels; some 
ears resemble Narragansett, No. 3, with some black sweet and flesh 
colored flint kernels; some ears resemble EHight-rowed Early, No. 
11, with some black and golden sweet, lemon and yellow flint kern- 
els. Compare No. 40 sweet and 71 flint of this year. 


No. 91. Buack Swexrt Kurnezs from No. 1805 of 1884. 


Five ears 12-rowed, 10 ears 10-rowed, 18 ears 8-rowed. A few 
ears resembling Orange No. 16, but very many black and purple 
sweet, and some white, yellow, purple and slate flint kernels; the 
ears mostly however, Black Mexican, No. 14 with some amber sweet 
and many white, yellow, and slate to black flint kernels. Compare 
Nos. 8, 55 and 91 of this year. 


No. 91. WHITE SWEET KERNELS from No. 1805 of 1884. 


Twenty-one ears; some resembling ‘Tom Thumb, No. 6, with some 
black sweet, yellow and white flint kernels; some Crosby’s Early, 
No. 18 with some pink, flesh-colored and black sweet, yellow and 
white flint kernels. Compare Nos. 8, 55 and 91 of this year. 


No. 96. Tom THums. No. 1886 of 1884. 


Fifteen ears. Many ears on type, with some black sweet, white 
and yellow soft kernels; some ears resembling Minnesota, No. 4, 
with some black sweet, white and yellow soft and flint kernels. 


No. 102. WHITE SWEET KERNELS from No. 1903 of 1884. 


Four ears 6-rowed, 11 ears 8-rowed, 1 ear 10-rowed. ‘The ears I 
cannot place, if flint as they appear to be, for they are much mixed 
with black, slate, red, blue, etc., flint kernels, but many sweet ker- 
nels also; if supposed to be sweet, with the flint kernels from cur- 
rent hybridization, they may resemble Darling’s Early, No. 9. 


No. 103. Dwarr Earty. No. 1810 of 1884. 


Nineteen ears; some ears on type, with some black sweet, white, 
yellow and black flint kernels; some ears resemble Hight-rowed 
early, No. 11, with some white, yellow and black flint kernels; some 
Crosby’s Early, No. 18 with some white, yellow and black flint ker- 
nels, 


No. 106. RussELu’s Harty Prouiric, Ferry. 


A new variety. ‘'T'welve-rowed; ears slightly but regularly taper- 
ing, and rounding greatly at but, rounding evenly at tip; kernel 
deeper than broad. 


Fifteen ears, on type, with some purple, white and yellow dent 
kernels. 


No. 113. CLarKk’s Otp CoLony Sweet, No. 1807 of 1884. 


Highteen ears on type, but very many white and yellow flint ker- 
nels. 
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No. 119. LaNpDRETH’s Sugar. No. 1823 of 1884. 


Twenty-four ears; one ear resembling Long Yellow Flint, No. 23, 
except the color a brighter shade, and many sweet kernels intermix- 
ed, some of which are black purple; the other ears on type, with 
dent kernels intermixed. Compare No. 15 dent of this year. 


No. 121. Burr’s Improven, No. 1806 of 1884. 
Seventeen ears, all on type, but a few yellow dent kernels. 


No. 128. MARBLEHEAD MammotH. No. 1825 of 1884. 


Fourteen ears ; some resemble Genesee, No 17, with some white 
and yellowish flint kernels; other ears on type, but with amber and 
golden sweet, and very many yellow and white dent kernels. Corn- 
pare No. 105 flint of this year. 


No 132. AmBER CREAM. No. 1801 of 1884. 


Seventeen ears ; some ears on type, with many yellow flint ker- 
nels, and a few black sweet; some ears Crosby’s Early, No. 18, with 
some black sweet and yellow flint kernels. 


No. 135. Cory, Greg. 


Eleven ears 8-rowed, 5 ears 10-rowed. One ear resembles Marble- 
head, No. 2; many ears on type, with many yellow and blue flint 
kernels, Part of the crop edible Aug. 29, and a portion not ripe at 
harvest Sept. 23, and these unripe ears not studied. 


No. 137. Brack MExIcan, 8-rowed. No. 1804 of 1884. 


‘Twenty-six ears; six ears 8-rowed, Black Mexican, No. 14, with 
some white sweet, yellow, white and dingy flint kernels; fifteen ears 
10-rowed, and Black Mexican, No. 14, with variously colored flint 
and soft kernels; five ears 12-rowed, quite unripe, resembling Black 
Sugar, No. 25, with some dent and some perhaps soft kernels, but no 
flint. Compare No’s 84 sweet and 61 flint of this year. 


No. 138. GoLDEN SwHEt, 12-rowed. No. 1821 of 1884. 


Eleven ears 8-rowed, 2 ears 10-rowed, 1 ear 12-rowed. The 8 and 
10-rowed resembling Golden eight-rowed, No. 13; the 12-rowed re- 
sembling Golden, No. 24. A few golden flint kernels on the Golden 
Hight-rowed ears. Compare No. 100 flint of this year. 


No. 139. DrEP Rep Sweet kernels from No. 1840 of 1884. 

Eleven red ears, thirteen white ears, all sweet. Some red dent 
kernels on the red sweet ears, and some black sweet, and white dent 
on the white sweet ears. The types of the crop are those of the un- 
husked dent Pod corns; there is great irregularity in the ripeness of 
the various ears. Compare No. 77 of this year. 


No. 140. Sqguantum. No. 1834 of 1884. 

Twenty-six ears. Some resemble Genesee, No. 17, with some 
flint kernels; others on type, with some dent and soft kernels. 
No. 141. Eayprian. No. 1818 of 1884. 

Highteen ears; some ears Crosby’s Early, No. 18, with some black 
sweet and white flint kernels; many ears on type, with a few dent 
kernels, and very unripe. Compare No. 39 flint of this year, 
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No. 143. Porrrr’s Excetsior. No. 1831 of 1884. 

Twenty-six ears on type, with some flint kernels, deeper than 
broad, and white and yellow in color. 

No. 145. WurirE Sweer KERNELS from 1539 of 1884. 

Seven red sweet ears, eight white sweet ears; all of the unhusked 
Pod corn type, the majority of the kernels sweet, the others dent. 
‘Compare No. 32 dent of this year. 

No. 147. Sconaris. D.Bouck. 


Sixteen ears; the most of these too unripe for study, but a few 
which resemble Darling’s Early, No. 9, have some white yellow and 


blackish flint kernels. 


No. 148. Catirornia. D.Bouck. 
Nine ears; too unripe for study. 


FLINT Corn. 


"No. 6. WAUSHAKUM. ‘Sta. 1884. 


Twenty-three ears, allon type, a very few discolored flint kernels. 
No. 7. FReNcH YELLOW Six WEEks, Vaughan. 


Two ears on Quarantino, and no off kernels; fourteen ears on 
‘type, with a very few brown flint kernels. 


‘No. 10. Compton’s Earuy. No. 1850 of 1884. 


Sixteen ears; a few Canada 12-rowed, No. 29, with some white 


‘sweet and white flint kernels; other ears on type, witha few blackish 


flint kernels. 


No. 19. Ere¢Ht-RowEep WHITE, Thorb. Sta. 1884. 


Twenty-three ears, on type, some few yellow and blue fiint ker- 
nels. 


No. 25. New ENGLAND 8-Rowep. No. 1866 of 1884. 
Twenty-two ears 8-rowed, 1 ear 12-rowed. Some ears on type; 


some ears Long Yellow, No. 23; some ears Canada 12-rowed, with 


many amber and black sweet, and white and black flint kernels. 
Compare No. 89 of this year. 


No. 2%. Maize From Arica, A. No. ‘1910 of 1884. 


Twenty-three ears; three ears were Pod, and resembled the podded 
ears of 1883 description. Some ears resembled Chinese Golden, No. 
39, and the type of the seed planted; some ears resembling African 
H. 3 dent, No. 37, but yellow kernels instead of white, and some 
brown dent kernels; one ear was a 12-rowed flint, which I cannot 
place; one red ear, quite unripe, but resembling African Dent E. 3, 
INO. 01. 

No. 31. CHaMPION WHITE PEARL, Greg. 

Highteen ears. Too unripe for study; at edible maturity Sept. 16. 

No. 39. Waite FLiInt KERNELS from No. 1818 of 1884. 


_ Twenty-three ears; one ear resembles Egyptian Rice Pop, all white 
kerneled; some ears resemble Canada, No. 2, with some black flint, 
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black, amber and golden sweet kernels; some ears resemble Chinese: 
Golden, No. 39, but the color lighter, and some amber sweet and 
purple flint kernels; one lot resembles, but are not, Early Dutton, 
No. 31, with some amber and black sweet kernels. Compare No. 
141 sweet of this year. 

No. 41. Rurau ''HOROUGHBRED, white kernels. No. 1860 of 1884. 

Twenty-one ears. Some ears Rhode Island White Cap, No. 15, of 
perfect type, and with a few yellow flint kernels; some ears resemble 
Benton Dent, and are scarcely ripe; some ears on type, but. very un- 
ripe. No off kernels except yellow and white flint on the flint ears, 
and dent on dent ears. 

No. 42. RuopE IsLanD WHITE Cap. No. 1859 of 1884. 

Seventeen ears, all on type; a few discolored flint kernels. 
No. 46. RED BLAZED, Ferry. 

Sixteen ears, mostly on type with some few dark purple flint ker- 
nels; afew ears resembling Long Yellow, No. 23, with a few blackish 
flint kernels. 

No. 5%. YeLtow Very Lone Frrnt kernels from Benton Dent.. 
No. 1874 of 1884. 

Seventeen ears;some Benton Dent, No. 1, precisely on type, some: 
few slate dent kernels; some ears Waushakum, No. 5, precisely on 
type, a very few discolored flint kernels; some ears Hight-rowed 
Brown, No. 12, precisely, and no off kernels; some ears resemble Or- 
ange Flint, No. 6, and a number of olive, speckled, whitish, ete., 
flint kernels. Compare No. 69 dent of this year. 

No. 61. Buack Frint KERNELS from 1804 of 1884. 

Twenty-one ears; mostly Black Mexican Sweet, No. 14, witha few 
black flint kernels; a few ears 10-rowed, and resembling Black Sugar,. 
No. 25, with black and white sweet and flint kernels intermixed. 
Compare Nos. 84 and 137 sweet of this year. 


No. 63. JAPANESE STRIPED. No. 1919 of 1884. 


All ears appear on type, but too unripe for satisfactory study.. 
Bloomed Aug. 31, silked Sept. 5. 


No. 71. YELLOWISH FLINT KERNELS from 1814 of 1884. 


Twenty-four ears; some ears resembling Genesee Sweet, No. 17, a. 
few black sweet, yellow and white flint kernels ; one red ear coarse: 
New England Pop, with red sweet kernels intermixed; some ears. 
coarse New England Pop type, with some black flint and many 
white sweet kernels. Compare Nos. 40 and 90 sweet of this year.. 


No. 74 AFRICAN Maize, EK. 1. No. 1911 of 1884. 

Twelve ears; all Chinese Golden, No. 39, some few black and. 
speckled flint kernels; no sign of a spine to the kernel as in the seed. 
used. | 
No. 82. CHOCOLATE FLINT KERNELSfrom No. 1901 of 1884. 

Nineteen ears, one six-rowed, the balance 8-rowed. ars on type: 
of Mandan, but the kernels mostly flint, yet a few soft and sweet. 
kernels are noted. The chocolate color prevailing, but white, yel- 
low, brown, black, etc., occur. 
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No. 83. CANADA, 12-rowed. No. 1848 of 1884. 


Six ears 8-rowed, 11 ears 10-rowed, 4 ears 12-rowed. Some ears 
Canada 12-rowed, No. 29: some ears Canada, No. 2; some ears Ear- 
ly Dutton, No. 31. Olive, black, red and brown flint kernels oc- 
cur on all, and one 10-rowed ear has golden sweet kernels inter- 
mixed. % 


No. 85. GoLDEN Dew Drop. No. 1918 of 1884. 


Twenty-four ears; the crop all Canada, No. 2, or Canada 12-rowed, 
No. 29, with many slate and darkish flint kernels. Not an ear like 
Golden Dew Drop, No. 7. 


No. 89. PurpLhE New ENGLAND 8-Rowep. No. 1866 of 1884. 


Seven purple 8-rowed ears, 10 ears mostly yellow. The purple 
ears on type of -seed used; the spotted ears resemble Canada, No. 2, 
with yellow and blackish flint and golden, purple and black sweet 
kernels; some ears Waushakum, No.5, with afew brown and speck- 
led and white flint kernels. Compare with No. %5 of this year. 


No. 94. WHITE AND YELLOW FLrint Kernets from No. 1826 of 
1884. 

Nineteen ears; some ears resemble New England Pop, No. 1, with 
some amber and black sweet kernels; some ears Canada, No. 2, with 
some amber and golden sweet kernels; some ears resemble New 
England eight-rowed, No. 21, with some amber, golden and black 
sweet kernels; some ears are Chinese Golden, No. 39, with some am- 
ber, golden and black sweet kernels; some ears resemble African E. 
2, No. 1912 of 1884, with some amber, golden and black sweet ker- 
nels. Compare No. 43 sweet of this year. 


No. 95. SANFORD. No. 1861 of 1884. 


Twenty ears ; a few Silver White Flint, No. 17; the most of the 
ears on type. A few yellow and slate flint kernels. 


No. 97. CHINESE GOLDEN. No. 1849 of 1884. 


Twenty-six ears, all on type, but much larger in ear and kernel 
than the seed sown, or our museum samples. 


No. 100. GotpEN FLINT KeErnets, from No. 1821 of 1884. 
Twelve ears;some Chinese Golden, No. 39, with some golden and 
black sweet kernels; some resemble Canada, No. 2, but quite small, 
and with some sweet kernels ; some resemble Canada 12-rowed, No. 
*9, with some sweet kernels. Compare No. 138 sweet of this year. 


No. 104. YeLttow Furnt KERNELS from No. 1868 of 1884. 


Twenty-four ears 8-rowed, 2 ears 10-rowed. Fifteen ears are de- 
cidedly Waushakum ; seven ears are somewhat spotted, and resem- 
ble the Mandan, but with flint kernels; two ears not placed; two ears 
nubbins. Compare No. 93 dent of this year. 


No. 105. YeLttow Furnt Kernets from No. 1825 of 1884. 


Fifteen ears. Some are Canada, No. 2, with some amber, golden 
and blackish sweet and white flint kernels; some ears 18 and 20- 
rowed White Pearl Pop, of rather large ear and kernel, with sweet 
kernels intermixed. Compare No. 128 sweet of this year. 
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No. 111. Biure FLinT Kernets from No. 1867 of 1884, 

Twenty-three ears, some Canada, No. 2, others New England 
Hight-rowed, No. 21. Quite a number of sweet kernels on all the 
ears. Blue color predominating, but a great mixture. Compare 
Nos. 23 and 49 sweet of this year. 
No. 115. WausHakuM. No. 1865 of 1884.¢ 

Fourteen ears, all on type, one brownish flint’ kernel noted. 


No. 123. WuHite FLiInt KERNELS from No., 1889 of 1884. 

Fifteen ears 8-rowed, 3 ears 6-rowed. The ears resemble closely 
Connecticut White Flint, No. 16, even to the capping at the tip ; 
some pink, yellow and blue flint kernels. 

No. 127. Lamson’s YELLOW FLint, Greg. 

Eleven ears, all on type, which is a long (9-11 in.) Canada. A 
few blackish kernels. 

No. 130. ImpRoveD Harty Canapa. No. 1854 of 1884. 

Twenty-six ears. One ear Smedley Dent, No. 13; some ears Can- 
ada, No. 2; other ears New England Eight-rowed, No. 21, but 
darker golden. 

No. 183. Lon@rettow. No. 1857 of 1884. 

Eighteen ears, all on type, an occasional discolored flint kernel. 
No. 136. Compton from 

Sixteen ears, all on type, a few brownish flint kernels. 





DENT CORNS. 


No. 2. CHESTER CounTYy MAammotH. No. 1877 of 1884. 


One long red ear, twelve ears apparently on type. Too unripe for 
study. At edible maturity Sept. 10. 


No. 11. Rurat Unrton. No. 1883 of 1884, 
Highteen ears. ‘Too unripe for study. 


No. 15. Dent KERNELS from No. 1823 of 1884. 

Twenty-five ears. Some ears resemble Forty Days Flint, No. 14, 
some yellow flint and sweet kernels. The remainiug ears resemble 
the African forms of flint E. 1, No. 39, and the same in white ker- 
nels of Chinese Golden, No. 39. There are no dent ears or kernels 
in the crop. Compare No. 119 sweet of this year. 


No. 24. YELLOW DENT KERNELS from No. 1871 of 1884. 


Nineteen ears. Some ears Benton Dent, No. 1, with some golden 
and black sweet kernels; some ears Adams Karly, No. 39, with some 
yellow dent and amber and white sweet kernels; one ear resembles 
Illinois Yellow, No. 19. Compare No. 88 sweet of this year. 


No. 30. ApAms Extra EaRty, Sta. 1884. 
Seventeen ears, all on type; a few blue kernels. 
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No. 32. DENT KERNELS FROM SWEET Ear from No. 183% of 1884. 
Twenty-four ears. The ears in general shape like the unhusked 

Pod corn of 1883, but too unripe for study. Compare No. 145 sweet 

of this year. 

No. 83. CHESTER County MAmMotH. Sta. 1884. 

Twenty-five ears, mostly appearing on type but too unripe for 
study. One ear is flint, resembling Sanford, No. 19, precisely, and 
not so unripe as the dents. 

No. 45. MARYLAND WHITE GourRD SEED. No. 1881 of 1884. 

Fourteen ears, very unripe, just edible Sept. 23. 


No. 58. WHITE Dent KERNELS from No. 1827 of 1884. 


Highteen ears. Some resembling Chinese Golden flint, No. 39, in 
all but color, being white, and apparently No. 1912 of 1884, a few 
- black and some white sweet kernels; some ears a coarse Egyptian 
Pop, with some sweet kernels; some ears a poorly bred Canada 
twelve-rowed, with sweet and white flint kernels intermixed. Com- 
pare No. 86 sweet of this year. 


No. 54, DEnr or Sorr Kernets from a podded sweet ear. No. 1842 
of 1884. 


Five pod ears, fourteen unpodded ears. The pod ears resemble in 
form the pod ears of 1883; twelve of the unpodded ears are precisely 
the unpodded ears or 1883. (See p. 41, Report of 1883;) two ears 
are of the form of Zuni Yellow soft, No. 7, but the kernels pink, 
and some pink tipped sweet kernels intermixed. 


No. 60. Apams Harty. No. 1873 of 1884. 


Nineteen ears ; some on type, with a few purple dent kernels; 
some Benton Dent, No. 1, with some slate colored dent kernels; some 
resemble Long Island Dent, No. 9, but the cob white. Compare 
No. 101 of this year. 

No. 66. ORANGE Pripz, Suffern. 
Too unripe for study. Silked August 25. 


No. 69. Benton Dent. No. 1874 of 1884. 

Sixteen ears on type, and two ears Waushakum flint, No.5. Some 
blue and some dingy kernels on all the ears, but no flint kernels on 
the dent, nor dent on the flint ears. Compare No. 57 flint of this 
year. 

No. 70. ORANGE Pripz, Suffern. 

Nineteen ears; too unripe for study; silked August 31. 
No. 73. Benton Dent. E. H. Beckwith, Dakota. 

Eighteen ears, all on type; a few discolored dent kernels. 


No. 93. YELLoOw Dent KeRNELs from a Smedley type ear, from 
No. 1868 of 1884. 


Hight ears 8-rowed, ten ears 10-rowed, two ears 12-rowed. Some 
ears resemble Smedley, No. 13, even to the pink cob; some ears are 
Waushakum flint, No. 5, but a few white and dark flint kernels ; a 
few ears close to Canada, No. 2, but I cannot place; a few ears Hight- 
rowed Brown flint, No. 12. Compare No. 104 flint of this year. 
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No. 101. ApAmMs EARty. No. 18738 of 1884. 


Twelve ears on type, a few blackish dent kernels; of the remaining 
eight ears some are Benton Dent, No. 1, some Long Island Dent, 
No. 9, andsome I cannot place. Some discolored kernels on all the 
ears. Compare No. 60 of this year. 

No. 108. CHAMPION WHITE PEARL, Suffern. 


Highteen ears. Seventeen too unripe for study, being edible only 
on Sept. 22; one ear is Adams Early, with some blue kernels, but 
scarcely ripe. 

No. 114. Arrican Maizz, E38. No. 1913 of 1884. 


Twenty ears. Some resemble Chinese Golden flint, No. 39, and 
no off kernels; a few are Waushakum flint, No. 5, with a few discol- 
ored flint kernels; some resemble Benton Dent, No. 1, with a few 
brown and black dent kernels; one very unripe ear apparently like 


seed sown; one ear not placed, a flint, 10-rowed, yellow, with some - 


white and slate flint, amber, golden and blackish sweet kernels. 
No. 116. Brounts Protiric, 10-rowed. No. 1875 of 1884. 
Twenty-six ears apparently on type, but very unripe. T'wo ears 
can be unhesitatingly referred to the unhusked pod corn type of 
1882 and 1883: the kernels are very heavily glumed; very unripe. 
No. 118. Brenton Dent. Van Thoman, Ct. 
Thirteen ears, all on type, some discolored flint kernels. 
No. 120, PRIDE OF THE WEsT, Suffern. 
Five ears, too unripe for study. 
No. 134. S1rpiey’s Pripk or THE Norra. No. 1884 of 1884. 


Thirteen ears; some are Smedley, No. 13, others are on type. A 
few brown and white dent kernels. 


No. 146. Evan’s Rep, Suffern. 
Seven ears too unripe for study. 


SOFT CORNS. 


No. 1. Tuscarora. No. 1892 of 1884. 


Highteen ears, all on type, some yellow, purple and reddish ker- 
nels. Quite unripe. 


No. 5. Cocopa InpIan. Dr. Palmer. 
Fourteen ears, all on type, many colors. 
No. 18. Zunzr PurPpLe KERNELS from No. 1896 of 1884. 


Eleven ears, all on type, some peculiar russet colored ears, and a 
few ears with some sweet kernels. Compare Nos. 35 and 87 of this 
year. 


No. 21. Cocopa Inpian. Dr. Palmer. 
Twenty-five ears, all on type, many colors. 
No. 26. Rep River, white kernels. No. 1890 of 1884. 


Seventeen ears; many on type, but with a few yellow and black 
soft kernels; some resemble Mandan, the kernels mostly white, but 
some colored soft. 
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No. 35. Zuni chocolate kernels from No. 1896 of 1884. 


Six ears, some a beautiful glossy chocolate with a few white and 
blue soft kernels intermixed, all soft. Compare Nos. 18 and 87 of 
this year. 


No. 3%. Zuni Buue. No. 1894 of 1884. 


Twenty-one ears, all on type; many colors to the kernels on some 
ears. 
No. 47. Wyanpottrr. J. 8S. Case, Mo. 
Too unripe for study; bloomed Sept. 16. 
No. 48. Zuni purple speckled kernels from No. 1898 of 1884. 
Twelve ears, all on type; many colors. 
No. 56. Cocopa Inp1aAn. Dr. Palmer. 
Seventeen ears, all like seed planted; some ears very unripe. 
No. 58. Zuni white kernels, from 1897 of 1884. 
Sixteen ears, all on type of Zuni Yellow, No. 7. Some ears pure 
white, others mixed colors. Compare No. 67 of this year. 
No. 64. Wyanporrr. Dept. of Agr. | 
Too unripe for study. Bloomed Sept. 16. 
No. 67. Zuni pink kernels white cob from No. 1897 of 1884. 
Four pink ears, eight mixed ears, all on type. Compare No. 5& 
of this year. 
No. 75. Zuwnt yellow kernels from No. 1899 of 1884. 
Fifteen ears, all on type of Zuni Yellow, No. 7. Compare No. 
‘76 below. 
No. 76. Age yellow kernels distinctly indented from No. 1899 of 


Eleven ears, mostly Zuni Yellow No. 7; some are Zuni Purple, 
No. 9 in all but color; one ear flint, resembling Canada No. 2, but 
slightly monstrous, a tassel protruding from the summit. Compare 
No. 75 above. 


No. 87. Zunt red kernels from No. 1896 of 1884. 


Five purple ears, 3 red ears, 7 mixed ears. All on type of Zuni 
Purple, No. 9. Compare Nos. 18 and 35 of this year. 


No. 107. Omana. Sibley & Co. 


Nine ears reddish eight ears blue. all 8-rowed. Some ears flint 
kerneled and ripe; the majority on type, and unripe. The flint 
kerneled resemble Canada No. 2, but the color the peculiar red of the 
‘soft corns. 


No. 109. Zuwnt black kernels from No. 1895 of 1854. 
Ten ears, all on type, no off kernels. 

No. 110. Briue Kernets from No. 1902 of 1884. 
Seventeen ears, all on type of Mandan, many colors. 
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Por Corns. 


No. 3. QUARANTINO. No. 1925 of 1884. 

Twenty-three ears on type, four ears resemble New England 12-. 
rowed Pop. <A few brown flint kernels on the type ears, some white- 
and blue flint kernels on the others. 

No. 9. Brars Foor, Harris. 

Thirteen ears, twelve of which are flattened strongly, one slightly. 
All on type. No off kernels. 

No. 12. WHITE Kernets rrom New ENGLAND Por Ear from No.. 
1930 of 1884. 

Thirteen ears all on type of New England, No. 1; a few brownish 
flint kernels. Compare No. 2: of this year. 

No. 13. Wurrrt Prart 18-rowed from No. 1925 of 1884. 


Eighteen ears, all White Pearl, but of white and red color, and 
two distinct varieties. 
No. 20. Smatt WHITE PEaru. Sta. 

‘T'wenty-three ears, mostly on type of seed, but some Common 12- 
rowed, No. 3. 
No. 22. Nrw ENGLAND yellow from No. 1930 of 1884. 


‘T'wenty-four ears, some New England, No. 1, some Common 12- 
rowed, No. 3; some Rice pop very close to Egyptian, No. 9. A few 
discolored pop kernels on all. Compare No. 12 of this year. 


No. 81. Purpxe Rice from No. 1926 of 1884. 


Three yellow ears, Rice or Egyptian No. 9 type, with some pur-- 
plish kernels; twenty ears purple Egyptian; one purple ear of the 
Red Pearl type. 

No. 98. Bears Foot, Harris. 
Three ears, all on type and flattened. 


No. 112. Buusu Peart from No. 1927 of 1884. 


Twenty-seven ears; all Pearl type, but some Small Pearl, No. 54,. 
others a more tapering ear and slightly larger. These latter have 
sweet kernels intermixed. Compare No. 122 of this year. 


No. 117. Wurst Rice, Suffern. 
Failed to germinate. 


No. 122. Rep Peart from No. 1927 of 1884. 


Ten red ears, twenty white ears, all Pearl Pop. The red ears are: 
all on type and all of one color; the white ears are on type, but a few 
yellow and blush kernels. Curiously seven of the white and two of 
the red ears are fasciated like the Bears Foot, No. 10. Compare 112 
of this year. 


No. 420. Larcre KErNnets, Common 12-roweEp type. No. 1922 
of 1884, 
Twenty-four ears, some New England No. 1 yellow, others New 
England, No. 1, red, some Egyptian but without the spine. 
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No. 125. AMBER RIcE Sta. 1884. 

Nine ears Common twelve-rowed, No. 3; three ears a little rice 
kerneled, of Egyptian No. 9 form; no ears like the seed. 
No. 129. AmBeER Rice. No. 1929 of 1884. 

Six Amber Rice ears, three red rice, three New England, No. 1, 
ears. All on type of their respective forms. 
No. 131. WuitE Rick. No. 1916 of 1884. 

Sixteen ears, all white, all Egyptian. Curiously seven of the ears 
are slightly flattened, reminding of Bears Foot, No. 10. 

No. 142. Brack. 8. M. Babcock. 

The seed used was as described in the 1881 Report. There were 
fifteen ears in the crop, not one like the seed, the ears being of the 
8-rowed type, 7. ¢., cylindrical, kernels not rounding over but, ear 
stalk medium, kernels broader than deep. No off kernels. 

No. 144. Dwarr GoLpEN Pop. Sta. 1884. 

Seven ears, all on type, 14 in. long. 


90 


Report of the First Assistant.* 


WHEAT VARIETIES ; THEIR CHARACTERISTICS. 


Notwithstanding the varieties of wheat are quite susceptible to 
variations brought about through the influence of climate, soil, and 
culture, or.other means, there are certain specific features in the 
well pronounced varieties that insure, under ordinary conditions, 
their continuance in future generations. The so-called varieties of 


wheat are so numerous, and the confusion of names is so great | 


that it seems desirable to reduce the multiplicity of names and to 
establish synonyms giving each true variety a proper place in a 
classification that might enable the agriculturist to determine the 
characteristics of the same. The task necessary to accomplish such 
a work, if it can be done at all, requires years of study and a famil- 
larity with forms, varieties and species in all their details, as grown 
at home and abroad. Asa result of work done at the Station, we 
are able to present descriptions of a number of varieties of wheat, 
which we place in the simplest kind of classification, as merely offer- 
ing a convenient form for reference. The difference between the 
bearded and beardless is clearly distinguishable, likewise the white 
(or more properly speaking yellow) and bronze panicle. These two 
prominent features, color and form, will answer for such a classifi- 
cation as we at present wish to present. Synonyms are given in 
italics. All of the descriptions given are as taken in the field. 
Careful measurements were made, and counts taken on scores of 
plants of each variety. The descriptions are intended to apply to 
plants grown at the Station, and the source from which the seed 
was obtained, is noted in parenthesis, after each name. Ohio Ex. 
Sta. signifies Ohio Experiment Station ; Bradley refers to John 
Bradley, Lyons, N. Y.; Pat. Bro’s. to Patterson Bro’s., Windfall, 
Ind:; Eastman to W. L. Eastman, Ovid, N.Y., and Everitt to J. 
A. Everitt, Watsontown, Pa., to all of whom we wish to express 
our indebtedness for favors received. The averages given both in 
spikelets and grains, represent the numbers referred to as being far 
more common than any other, the others being the extremes. 
Though the number of grains per spikelet are usually three, very 
marked instances occur in varieties in which two or four strongly 
predominate. ‘‘Spring growth” refers to the condition of the 
plant prior to the development of the culm. The signs —, {, or 
+ indicate whether the measurements tend to less, more or less, or 
slightly more than the figures given, — being minus sign, { plus or 
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minus, + plus. Though the color of straw is strictly yellow, the 
shades vary from a pure yellow to almost white, 7.e., yellowish white. 


BEARDED WHEATS. 


+ Panicles bronze. 


GOLDEN Drop (Ohio Ex. Sta.), Syn.; California Blue Stem (Ohio 
Ex. Sta.); Lancaster (Ohio Ex. Sta.); Red Amber (Ohio Ex. 
Sta.); Scott (Ohio Ex. Sta.); Tasmanian (Ohio Ex. Sta.); Tas- 
manian Red (Pat. Bro’s.) 

Spring growth quite upright, plants vigorous. Straw yellow, very 
weak, of medium size, averaging in height three feet ten inches. 
Panicle light bronze, slightly loose, flattened, smooth, long bearded, 
averaging 3 — inches in length. Spikelets 10 to 16, averaging 13. 
Grains per spikelet 2 to 4, averaging three; dark amber, extra large, 
very slightly shrivelled, long; 1000 weighed 787 grains. 


MEDITERRANEAN (Ohio Ex. Sta.) 

Spring growth quite erect, vigorous, hardy. Straw yellowish- 
white, weak, of medium size averaging in height 3 feet 6 inches. 
Panicles smooth, long bearded, nearly square, not very compact, ab- 
ruptly pointed, averaging in length 3 { inches. Spikelets 11 to 16, 
averaging 13. Grains per spikelet 2-3, averaging 3; dark amber, 
large, long, contracted yet not shrunken; 1000 weighing 683 grains. 


MEDITERRANEAN Hysrip (Eastman). Syn.: Michigan Bronze 
(Ohio Ex. Sta.) 

Spring growth vigorous, erect, foliage profuse. Straw yellowish- 
white, of medium size, nearly upright, averaging in height 3 feet 
6 inches. Panicles light bronze, smooth, long bearded, square, 
very compact, especially the upper portion which is usually much 
crowded, averaging in length 23 { inches. Spikelets 17 to 19, aver- 
uging 17%. Grains per spikelet usually 3, of variable shades of amber, 
being both light and dark, short, plump, medium-sized; 1000 weigh- 
ing 709 grains. 

SMITH’S IMPROVED (Ohio Ex. Sta.) 


Spring growth semi-erect, sparingly foliaceous. Straw nearly 
erect, yellow, medium to large in size, averaging 3 feet 6 inches 
high. Panicles smooth, flat, loose, slightly tapering, medium to 
long bearded; average length of head 4 + inches. Spikelets per 
head 10 to 20, averaging 18. Grains per spikelet 2 to 4, averaging 
3; light amber, medium to large, shrunken; 1000 weighing 602 
grains. 


Swamp (Ohio Ex. Sta.) 


Growth medium, and erect. Straw yellow, rather beneath medium 
size, averaging in height 3 feet 6inches. Panicles smooth, flattened, 
loose, slightly tapering, averaging 34 { inches; awns medium length. 
Spikelets per head 11 to 20, averaging 15. Grains per spikelet 2 to 
3, averaging 2; dark amber, large, long, slightly shrunken; 1000 
weighing 717 grains. 
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VeELVer CHAFF (Ohio Ex. Sta.) 


Spring growth rather decumbent. Straw yellowish-white, weak, 
of medium size, averaging in height 3 feet 83 inches. Panicles of a 
dirty white or light bronze color, the glumes being covered with a 
silvery pubescence; form somewhat flattened, compact, slightly 
tapering, averaging in length 3 + inches. Spikelets average 17. 
Grains average 3 to a spikelet, are amber colored, large, usually 
plump; 1000 weighing 636 grains. 


tt Panicles white. 


BENNETT (Ohio Ex. Sta.) 


Spring growth wiry and lying close to the ground. Straw yellow- 
ish-white, medium sized, averaging in height 3 feet. Panicles 
smooth, flat, loose at base but very compact in the upper part, ab- 


ruptly pointed. Spikelets per head 14 to 20, averaging 18. Grains. 


to a spikelet 2 to 4, averaging 3. 
Democrat (Ohio Ex. Sta.) 


Spring growth nearly erect, vigorous. Straw yellow, of medium 
size, averaging 3 feet 10 inches in height. Panicles smooth, flattened, 
fairly compact, slightly tapering, averaging in length 3 + inches. 
Spikelets 18 to 18, averaging 16. Grains per spikelet average 3, 
light amber, often nearly white, medium size, plump, medium long; 
1000 weighing 579 grains. 


IMPORTED MEDITERRANEAN (Ohio Ex. Sta.) 


Spring growth very weak, and pale green in color, showing the 
effect of severe cold. Straw yellowish-white, very weak, under 
medium size, averaging in height 3 feet 3 inches. Panicles dark 
yellow, smooth, loose, nearly square, slightly tapering, averaging 
2% [ inches in length; awns widely spreading. Spikelets per head 
11 to 16, averaging 13. Grains per spikelet x to 3, averaging 2, very 
dark amber, long, shrunken; 1000 weighing 572 grains. 


MENNONITE (Pat. Bro’s.) 


Spring growth very poor, puny and grass-like. Straw yellow, 
erect, very small, averaging in height 2 feet 3 inches. Panicles 
smooth, nearly square, slightly tapering, loose, averaging 3 — inches 
in length. Spikelets 9 to 18, usually 14. Grains per spikelet 1 to 
4, usually 2; color very dark amber, of medium size, much shrunken; 


1000 weighing 533 grains. The poorest appearing variety tested in 


1885. 
Nie@@er (Ohio Ex. Sta.; Pat. Bro’s. ) 


Spring growth vigorous, foliage profuse. Straw yellowish-white, 
under medium size, averaging in height 3 feet 6 inches. Panicles 
flattened, loose, somewhat tapering, averaging in length 3 { inches. 
Spikelets 11 to 14, averaging 13. Grains per spikelet 2 to 3, aver- 
aging 3; dark amber, very large and long, slightly shrivelled; 1000 
weighing 729 grains. 
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Tuetss (Ohio Ex. Sta.) Syn.: Hgyptian (Ohio Ex. Sta). 


Spring growth decumbent. Straw yellow, weak, of less than me- 
dium size, averaging in height 3 feet 3 inches. Panicles smooth, 
flattened, loose, taper pointed, averaging inlength 3 { inches. Spike- 
lets 2 to 18, averaging 14. Grains per spikelet 2 to 4, averaging 3; 
dark amber, medium to large, contracted though not shrunken but 
little, 1000 weighing 594 grains. 


TREADWELL (Ohio Ex. Sta.) 


Spring growth semi-erect, and of medium vigor. Straw yellow, 
erect, medium to large, averaging in height 3 feet 6 inches. Pani- 
cles smoooth, flattened, rather compact, abruptly pointed, averaging 
in length 33+ inches. Spikelets 13 to 20, averaging 17. Grains 
per spikelet 2-4, usually 3; light amber, medium size, slightly 
shrunken, 1000 weighing 571 grains. 


VaLbey (Ohio Ex. Sta.) 


Spring growth erect and even. Straw yellow, nearly erect, of me- 
dium size, averaging in height 3 feet 6 inches. Panicles smooth, 
flattened, slightly loose, very little tapering, averaging in length 34 
+ inches; awns long. Spikelets 14 to 18, averaging 16. Grains 
per spikelet 3 to 4, averaging 4; dark amber, usually mottled, me- 
dium size,contracted though not shrunken, 1000 weighing 559 grains. 


Wayne County SELEcT (Ohio Ex. Sta.) 


Spring growth very erect, even and robust. Straw yellow, erect, 
medium to large, averaging 3 feet 8 inches in height. Panicles 
smooth, long awned, very compact, square, abruptly pointed aver- 
aging 22 { inches in length. Spikelets 15 to 20, averaging 16. 
Grains per spikelet 3 to 4, averaging 4; white, of medium size, plump, 
1000 weighing 541 grains. 


Wuitr BuveE STEM (Ohio Ex. Sta.) 


Spring growth semi-erect, medium stout. Straw yellow, nearly 
erect, small to medium, averaging in height 2 feet 10inches. Pani- 
cles smooth, long awned in upper portion, flattened, compact to loose, 
slightly tapering, averaging 4 { inches in length. Spikelets 14 to 
19, averaging 17. Grains per spikelet 3 to 4, but almost invariably 
4; dark amber, of medium size, slightly shrunken, 1000 weighing 
586 grains. 


Waitt VELVET (Ohio Ex. Sta.) 


Spring growth semi-erect, vigorous, abundantly foliaceous. Straw 
yellow, partly reclined, medium size, averaging in height 3 feet 3 
inches. Glumes covered with a silky pubscence. Panicles fairly 
compact, flattened, slightly tapering, averaging 34+ inches. Spike- 
lets 13 to 20, averaging 17. Grains per spikelet 2 to 4, averaging 3; 
medium or large, fairly plump, mottled amber, 1000 weighing 594 
grains. 
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BEARDLESS WHEATS. 
+ Panicles Bronze. 
CLAWSON (Ohio Ex. Sta.) Syn.: Royal Australian (Ohio Ex. Sta. ) 


Spring growth strong and wiry. Straw yellow, rather weak, of 
medium size, averaging 3 feet 9 inches in height. Paniclessmooth, 
rather loose, flattened, slightly tapering averaging in length 4 { inches. 
Spikelets 14 to 18, averaging 15. Grains per spikelet usually 3; 
white, or mottled amber and white, of medium size, fairly plump, 
1000 weighing 614 grains, 

GERMAN AMBER (Ohio Ex. Sta.) | 

Spring growth erect, and sparingly foliaceous. Straw yellow, 
weak, small to medium, averaging 3 feet in height. Panicles smooth, 
flattened, loose in the lower portion, but very compact toward the 
apex. Spikelets 13 to 19, averaging 16. Grains per spikelet 2 to 4, 
averaging 3; dark amber, long, slightly shrivelled, 1000 weighing 
620 grains. 


McGueer’s RED (Ohio Ex. Sta.) 


Spring growth vigorous, semi-erect. Straw yellowish-white, weak, 
of medium size, averaging 3 feet 3inchesin height. Panicles smooth, 
loose, rather than otherwise, square, slightly tapering, averaging 34 
+ Inches in length. Spikelets 14 to 18, averaging 16. Grains per 
spikelet 2 to 3, averaging 3; very dark amber, or mottled amber and 
white of medium size, short, plump, 1000 weighing 614 grains. 


McGHEE’s WHITE (Ohio Ex. Sta.) 


Spring growth of a paler green than McGhee’s Red, small, semi- 
erect. Straw yellowish-white, weak, averaging in height 3 feet 3. 
inches. Panicles smooth, loose, square or flattened, very slightly 
tapering, averaging 3f + inches in length. Spikelets 12 to 1%, 
usually 15. Grains per spikelet 2 to 3; white or very light amber, 
of medium size, short, plump, 1000 weighing 636 grains. 


MicHicaN AMBER (Ohio Ex. Sta.) Syn.: Pool (Ohio Ex. Sta. ) 


Spring growth vigorous, semi-erect. Straw yellowish-white, of 
medium size, averaging in height 3 feet 3inches. Panicles smooth, 
square, neither loose nor compact, and but slightly tapering, aver- 
aging in length 3 { inches. Spikelets il to 17, averaging 15. 
Grains per spikelet 2 to 3, averaging 3; dark amber or mottled am- 
ber and white, medium size, rarely plump, 1000 weighing 586 grains, 


Rep Fuurz (Ohio Ex. Sta.) 

Spring growth quite decumbent, vigorous, and sparingly foliaceous. 
Straw yellow, of medium size, averaging in height 3 feet 6 inches. 
Panicles smooth, flattened, loose, abruptly pointed, averaging 3 f 
inches in length. Spikelets 13 to 17, averaging 15. Grains per 
spikelet 2 to 4, averaging 3, dark amber or mottled, of medium size, 
contracted though not shrunken, 1000 weighing 604 grains. 


SANDOMIRKA (Ohio Ex. Sta.) 


Spring growth not strong, small, semi-erect. Straw yellowish- 
white, erect, of medium size, averaging in height 3 feet 4 inches. 
Panicles smooth, square or flattened, taper pointed, exhibiting great. 
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irregularity in length, averaging 3 { inches long. Spikelets 12 to 21, 
averaging 16. Grains per spikelet 2 to 4, averaging 3; white, or 
mottled amber and white, plump, short, 1000 weighing 548 grains. 
Waurre Evporapo (Ohio Ex. Sta.) 

Spring growth spindling and poor. Straw yellow, nearly erect, 
small to medium, averaging in height 2 feet 10 inches. Panicles 
smooth, flattened, loose, shghtly tapering, averaging 44 + inches in 
length. Spikelets 14 to 20, averaging 17. Grains per spikelet 2 to 
4, averaging 3; light amber, medium to large, shrunken, 1000 weigh- 
ing 683 grains. 


tt Panicles White. 


CHAMPION AMBER (Ohio Ex. Sta.) 


Spring growth vigorous, robust, erect. Straw yellow, of medium 
size, averaging 3 feet 6 inches.in height. Panicles smooth, rather 
loose, flattened, somewhat taper pointed, averaging 34 + inches in 
length. Spikelets 16 to22, averaging 17. Grains perspikelet almost 
invariably 3, dark amber, of good size, considerably shrivelled, 1000 
weighing 502 grains. 


Fuurz (Ohio Ex. Sta.) Syn.: Finley; Heighe’s Prolific (Ohio Ex. 
Sta.) 

Spring growth good, well matted. Straw yellow, very weak, of 
medium size, averaging 3 feet 6 inches in height. Paniclessmooth, 
fairly compact, slender, nearly square, taper pointed, averaging 34 
{ inches in length. Spikelets 11 to 18, averaging 15. Grains per 
spikelet 2 to 4, and very variable; dark amber, small to medium, 
sparingly plump, 1000 weighing 509 grains. 


FUuLtTzo-CLawson (Bradley). 


Spring growth backward, very decumbent, not stout. Straw yel- 
low, erect, medium to large, averaging 3 feet 6 inches in height. 
Panicles smooth, flattened, very loose, and slightly tapering, aver- 
aging in length 4 + inches. Spikelets 13 to 18, averaging 16. 
Grains per spikelet almost invariably 2 with none of more than that 
number; extra dark amber, unusually large, long, somewhat shriv- 
elled, 1000 weighing 810 grains. 

GOLDEN STRAW (Ohio Ex. Sta.) 


Spring growth poor, somewhat erect, undersized, Straw yellow- 
ish-white, erect, medium size, averaging 3 feet 3 inches in height. 
Panicles smooth, fairly compact, slender, nearly square, tapering, 
averaging in length 3f{ inches. Spikelets 12 to 18, averaging 16. 
Grains per spikelet 2 to 4, averaging 3; color amber, of medium size, 
short to medium, plump, 1000 weighing 509 grains. 

GRECIAN (Ohio Ex. Sta.) 


Spring growth semi-erect, sparingly foliaceous. Straw yellowish- 
white, of medium size, averaging in height 3 feet 3 inches. Pani- 
cles smooth, flattened, very loose in lower half, but more compact 
in the upper part, abruptly pointed, averaging 4 inches in length. 
Spikelets 15 to 21, averaging 18. Grains per spikelet 2 to 3, though 
nearly always 2, amber, medium to large, usually shrunken, 1000 
weighing 606 grains. 
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HUNGARIAN WHITE CHAFF (Ohio Ex. Sta.) 


Spring growth poor to fair, erect. Straw yellowish-white, weak, 
small, plants averaging 3 feet in height. Panicles smooth, flatten- 
ed, loose, taper pointed, averaging 34{ inches in length. Spikelets 13 
to 20, averaging 17. Grains per spikelet 2 to 3, averaging 3 ; very 
clear dark amber, medium to large in size, slightly shrunken, 1000 
weighing 645 grains. 


LANDRETH (Ohio Ex. Sta.; Hastman.) 

Spring growth good, partly erect, strong, producing an abund- 
ance of foliage. Straw yellowish-white, strong, erect, or nearly so, 
large, averaging in height 8 feet 10 inches. Panicles smooth, slight- 
ly loose, not real compact, flattened, abruptly pointed, averaging in 
length 4 inches. Spikelets 16 to 20, averaging 18. Grains per 
spikelet 2 to 4, averaging 3; white or slightly amber, of medium 
size, plump, 1000 weighing 564 grains. 


MARTIN’s AMBER (Ohio Ex. Sta.; Everitt.) 


Spring growth strong, semi-erect or close to surface of ground. 
Straw yellowish-white, very erect, stout, averaging 3 feet 6 inches 
in height. Panicles smooth, slightly loose, flattened, abruptly 
pointed, averaging 34 + inches in length. Spikelets 15 to 20, averag- 
ing 18. Grains per spikelet 2 to 4, averaging 3 ; light amber color, 
of medium size, plump or shrivelled, 1000 weighing 529 grains. 


Rick (Ohio Ex. Sta.) Syn.: Harly Rice (Pat. Bros.) 


Spring growth decumbent, moderately vigorous, with fairly pro- 
fuse foliage. Straw yellow, nearly erect, of medium size, averaging 
in height 3 feet 6 inches. Panicles smooth, loose, slightly flattened, 
tapering, averaging in length 34{ inches. Spikelets 12 to 19, averag- 
ing 16. Grains per spikelet 2 to 3, averaging 3, very dark amber, 
large, fairly plump, 1000 weighing 614 grains. 


Rocky Mountain (Ohio Ex. Sta.) 

Spring growth very stocky, form spreading, but foliage some- 
what sparse. Straw yellow, of medium size, averaging 3 feet 4 inch- 
es in height. Panicles smooth, somewhat loose, nearly square, aver- 
aging 3% + inches in length. Spikelets 13 to 19, averaging 16. 
Grains per spikelet 2 to 4, averaging 3; very dark amber, of medium 
size, short, plump, 1000 weighing 590 grains. 


Russ1an May (Ohio Ex. Sta.) 


Spring growth small, semi-erect, with sparse foliage. Straw yel- 
lowish-white, erect or nearly so, beneath medium size, averaging in 
height 3 feet. Panicles smooth, square, compact, abruptly pointed, 
averaging in length 34 { inches. Spikelets 14 to 21, averaging 17. 
Grains per spikelet 2 to 4, averaging 3; dark amber or mottled, un- 
der medium in size, shrivelled, 1000 weighing 409 grains. 


Russtan No. 2 (Ohio Ex. Sta.) 


Spring growth semi-erect, very backward, and sparse in foliage. 
Straw yellowish-white, of medium size, averaging 3 feet in height. 
Panicles smooth, compact, square, abruptly pointed, averaging 34{ 
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inches in length. Spikelets 11 to 20, averaging 17. Grains per 
spikelet 2 to 4, averaging 3, very dark amber, fairly plump, 1000 
weighing 533 grains. 


SILVER CHAFF (Ohio Ex. Sta.) Syn.: Zreadwell (Ohio Ex. Sta.) 


Spring growth semi-erect and good. Straw yellow, erect, medi- 
um to large, averaging 3 feet 6 inches in height. Panicles smooth, 
flattened,compact, slightly tapering,averaging in length 33 + inch- 
es. Spikelets 13 to 21, averaging 17. Grains per spikelet 2 to 4, 
averaging 3, amber color, medium to large, fairly plump, 1000 
weighing 586 grains. 


‘Travis (Ohio Ex. Sta.) 


Spring growth decumbent, backward. Straw yellow, erect or 
nearly so, medium to large, averaging in height 3 feet 3 inches. 
Panicles smooth, flattened, compact, abruptly pointed, averaging 
in length 4— inches. Spikelets 17 to 22, averaging 20. Kernels per 
spikelet 2 to 4, averaging 3; dark amber or mottled amber and 
white, of medium size, plump, 1000 weighing 633 grains. 


WASHINGTON GLAss (Ohio Ex. Sta.) Syn. : Surprise (Bradley). 


Spring growth stout-and decumbent. Straw yellow, erect or 
nearly so, of medium size, averaging in height’3 feet 3 inches. 
Panicles smooth, flattened, compact, abruptly pointed, averaging in 
length 33+ inches. Spikelets 16 to 21, averaging 19. Grains per 
spikelet 2 to 4, averaging 3; light amber with some white grains, 
very large, fairly plump, 1000 weighing 687 grains. 


Wuite Rogers (Ohio Ex. Sta.) 


Spring growth very decumbent, vigorous, but not very foliace- 
ous. Straw yellow, medium to large, averaging 3 feet 6 inches in 
height. Panicles smooth, flattened, slightly loose, taper pointed, 
averaging 33 + inches. Spikelets 15 to 21, averaging 18. Grains per 
spikelet 2 to 4, averaging 3; dark amber, of medium size, plump, 
1000 weighing 548 grains. 


York Ware Cuarr (Ohio Ex. Sta.) 


Spring growth medium, semi-erect, with fairly abundant foliage. 
Straw yellow, erect, of medium size, averaging 3 feet 3 inches in 
height. Panicles smooth, flattened, slightly loose, and tapering but 
little, averaging in length 32+ inches, Spikelets per head 15 to 21, 
averaging 18. Grains per spikelet 2 to 4, averaging 3 ; light am- 
ber or dark, being variable in color, medium to large, shrunken, 1000 
grains weighing 625 grains. 


ZIMMERMAN (Ohio Ex. Sta.) Syn,: Scott, (Ohio Ex. Sta.) 


Spring growth rather decumbent, and weakly. Straw yellowish- 
White, erect, of medium size, averaging in height 3 feet 4 inches, 
Panicles smooth, ranging from compact to loose, flat to square, 
slightly tapering, averaging in length 34 + inches, Spikelets 11 to 
20, averaging 17. Grains per spikelet 2,to 4, averaging 3; dark am- 
ber, medium to large, fairly plump or slightly shrunken, 100 
weighing 701 grains. 
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Piat TEST OF VARIETIES OF WHEAT. 


On Sept. 23 and 24, 1884, twenty-four one-twentieth acre plats 
were sown to wheat varieties. The ground was prepared by plowing, 
worked with disk and smoothing harrows, and fertilizer at the rate 
of 400 Ibs. per acre, strewn broadcast, and harrowed in. The soil 
was clayey-loam, excepting one end of the field where the brow of a 
slight descent was of somewhat lighter character. Otherwise the 
conditions were about the same. Seed at the rate of a bushel and a 
peck per acre was applied in the drill, after the usual method of 
seeding in this vicinity. 

On Oct. 14, 1884, two plats of one-twentieth acre each were planted 
‘n the same manner as the above, and in the same field, for the pur- 
pose of comparing the late with the early seeding. The varieties 
were Mediterranean Hybrid and Tasmanian Red. 

All of the early planted varieties vegetated Sept. 29, no percepti- 
ble difference being noted in period of vegetating, and a constant 
growth was made until the ground became hardened by frost. With 
the late sown plats, there was much uncertainty for some time re- 
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garding the success of vegetating, owing to the prevalence of stroll- 
ing poultry on the seed bed. However, in the course of two weeks 
a portion of the seed had vegetated, yet the comparison with the 
early sown plats cannot be considered a fair one, owing to the loss 
of seed devoured by poultry. 

Below are given notes made upon each variety at different periods 
of growth, up to the time of harvesting. In the spring of 1885, thee 
plats were carefully examined and the conditions of the varieties in- 
dicated by the following signs,— | meaning inferior condition, 
medium, + | good, and |-+ | extra good. The dates of the ob- 
servations precede the notes in each variety. 

Brnnett, Dec. 1, 84: Good. Plants robust, growing close to 
surface, and presenting a matted appearance. April 27, ’85: + | 
Growth erect. July 16: straw erect but growth uneven. 

CHAMPION AMBER, Dec. 1, ’84: Good. Plants vigorous and gTow- 
ing close to surface. April 27, ’85: + | Drills comparatively full; 
growth erect. July 17%: Straw stout and but slightly inclined. 

Ciawson, Dee. 1, ’84: Fair. Plants not extra vigorous. April 
27, “85: [| Hasily smothered in depressions. Habit of growth 
spreading. July 17: Straw stout and but very little inclined. 

Democrat, Dec. 1,84: Good. Plants very vigorous. April 27, 
85: [| Conditions analogous to Clawson. July 16: Straw bright, 
erect of good quality. 

Heyprian, Dec. 1, 84: Strong and healthy. April 27, 18D. doles 
Majority of plants weakly, but plat well covered. July 17: Straw 
generally erect. 

FINLEY, Dec. 1, 84: Strong and healthy. April 2%, ’°85,— ee 
Many plants badly injured, and plat sparsely covered. Growth mat- 
ted. July 15: Straw not very stout, bright, nearly erect. 

Fuurz, Dec. 1, 84; Growth medium, plants often inclined to be 
weakly. April 27, °85: —|. Many small weak plants. Badly in- 
jured. Habit of growth matted. July 17: Straw of poor growth, 
but erect. 





| HEIGHE’S Proriric, Dec. 1, 84: Very good, strong growth. 
| April 27, °85: + |. Plat covered with good growth, spreading. 
| July 11, °85: Straw erect, fairly stout, rather whitish-yellow. 

| LANDRETH, Dec. 1,84: Very good. Growth vigorous and stout. 
| April 27, °85, + |. Plat fully covered, growth erect. J uly 17: 
Straw erect, and of good stout growth. 

Martin’s AmBEr, Dec. 1, ’84: Very good. Plants very vigorous 
and strong. April 27, 785: +]. Plants but slightly injured. 
| Growth matted. July 17: Straw very erect, bright, and of even 
| growth. 
| MEDITERRANEAN, Dec. 1, 84: Good. Growth medium stout. 

April 27, °85: ||. Holds its own-well. Growth erect. July 15: 
Straw weak, of a maroon tint on upper portion, and though not 
| lodged is inclined to one side. Heads very even in size. 
MicHIcAN AMBER, Dec. 1, ’84: Good. Growth stout and vigor- 
| ous. April 27,785: { |. Plat fairly covered. Habit of growth flat. 
Plants fairly vigorous. July 15: Straw neither stout nor bright, 
and rather inclined; maroon tinted on upper portion. 


MicHIGAN Bronze, Dec. 1, 84: Good. Growth stout and vig- 
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orous. April 27, 85: + |. Growth strong, rather erect. But 
slightly injured by frost, and quite forward. July 15: Straw erect, 
of a maroon tint, and not at all bright. 

Nreaer, Dec. 1, 84: Fair. Plants small. April 27, 85: |’. 
Growth backward, weakly and rather low. July 16: Straw weak 
and reclining. 

* Poon, Dec. 1, 84: Good. Growth vigorous and strong. April 
27,°85: + |. In good condition, and upright form. July 1o: 
Straw erect, maroon tinted. 

Rep Fuurz, Dec. 1, 84: Plants not very vigorous. April 27, 
85: —|. Many small, weakly plants. Growth matted. Plants 
badly injured. July 16: Straw erect. 

Rice, Dec. 1,84: Fair. Plants medium stout in growth. April 
27, °85: + |. Plat covered with a fairly good growth. Partly 
erect. July 15: Straw erect, bright, heads averaging about the same 
size. 

RoyaL AUSTRALIAN, Dec. 1, 84: Good. Growth fair to me- 
dium. April 27,’85: {| . Plants vigorous, but not stocky. Growth 
matted rather than erect. July 15: Straw not over medium stout, 
slightly inclined and fairly bright. 

Russtan May, Dec. 1, ’84: Fair. Plants medium stout in 
growth. April 27, ’85: { |. Injured in spots. Growth erect. 


July 15: Straw erect, not very bright, and heads quite uneven in size. 


SanpomIRKA, Dec. 1, ’84: Fair. Growth not very stout. April 
27,85: —|. Plants weak and badly injured, appearing in very 
poor form. July 22: Straw fairly erect, not very stout nor bright. 

Stnver CHarr, Dec. 1,’84: Good. Growth strong and vigorous. 
April 27 4c852 ute |le yous slightly injured by winter. Growth 
spreading to erect. July 16: Straw erect, bright. 

TREADWELL (bearded). Dec. 1, 84: Very good. Plants vigor- 
ous and strong, April 27, 785: —|. Badly injured by winter. 
Nearly all the plants weak and puny. July 22: Straw short, slen- 
der, erect. Heads very small. ‘This variety was grown on the shght 
knoll, which perhaps accounts for its inferior qualities of growth. 

TREADWELL (smooth). Dee. 1, 84. Good. Growth vigorous. 


April 27, ’85:— |. The plants in this plat present an even worse 
appearance than in the bearded variety. July 22: Ditto Treadwell 
(bearded). 


Wayne County SELECT, Dec. 1, 84: Very good, appearing un- 
usually strong and vigorous. April 27, 85: + | + The healthiest, 
evenest growing plat on the field. Growth very erect, but slightly 
spreading, and rather advanced, July 15: Straw very erect, bright. 
Heads small and very compact. 

MEDITERRANEAN Hyprip (Late seeding). Made a very scanty 
growth in the fall of ’84. But few plants came up at all, and they 
very late in the season, not developing over two leaves to the plant. 
April 27, ’85: Condition poor, and slightly winter killed. Aug. 1. 
Straw very short, erect, and growth decidedly sparse. 

TASMANIAN Rep (Late seeding). Planted on the slope, the seeds 
vegetated slowly, and no plants developed over two leaves. Growth 
exceedingly sparse. April 27, ’85: Very weak and but few plants 
to be seen. Aug. 1. Straw very short, and but little to be seen. 
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It is to be noted that the results obtained from these plats have in 

themselves no fixed value. A number of the plats contained slight 
depressions in which accumulated water froze to a sufficient extent 
to smother the plants beneath, when the ground was too much frozen 
to admit of drainage. During the period of grain ripening, the plats 
suffered to a considerable extent from the depr edations of English 
sparrows and crow blackbirds, which, in the early morning wor rked 
| great havoc on some plats that were situated near bya wooded ravine. 
Heighe’ s Prolific in particular, as it stood in the shock was badly 
riddled. Considering these losses, which were unavoidable, and 
without taking into account the problematical value of plat experi- 
ments, these results should have no fixed value to the farmer as a 
guide in the choice of a variety. 
Following are given the data of the appearance of the panicle, 
| time of cutting, yield per plat in both grain and straw, and the es- 
timated yield per acre of the same. The varieties were cut ‘‘in the 
dough,” under conditions as closely alike as possible. 





; Yield 
: Date of | Time of |Yield of Grain| Yield of Grain| .Yield of of 
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DrrptH TESTS IN WHEAT PLANTING. 


On Sept. 27 and 28, 1884, two small plats were specially pre- 
pared in which to test the vegetating powers of wheat planted at 
different depths. No fertilizer was applied. The soil was very 
carefully worked, and all stones and coarse lumps of earth re- 

' moved. ‘T’he surface was then leveled, and made as smooth as pos- 
sible. In order to get different exposures, plat A was located upon 
the highest portion. of the grounds where a wind-break protected 
from the north, but gave a good southern exposure. Plat B was lo- 
cated about 100 rods south of plat A and was sheltered on the south 
and south-westerly sides by a wooded ravine, and was fully ex- 
posed on the north and north-west sides ; the situation was rather 
lower down than that of plat A. 
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One hundred seeds for each depth were planted one inch apart in 
each row, in drills about six inches apart. An instrument upon 
which distances could be gauged, was employed to force the seeds at 
its point to the depths desired. In this way all errors in depth of 
planting were avoided. For 14 successive days the vegetations in 
each plat were counted, and ten and eleven days after the last re- 
cording, the plats were again carefully counted. ‘The count in 
each row was verified. In some cases it may be noted in the ta- 
ble below that the number of plants vegetated exceeds the final total 
result. This is explained from the fact that the discrepancy was 
caused either by insects or animals eating off or in some way de- 
stroying the plants which made up the total. 


A PLAT VEGETATIONS. 
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At the last observation taken in 1884, and the first in 1885, the 
following conditions were noted in A plat: 

1 inch. Oct. 24: Very vigorous, stooling close to the ground, but 
not erect. May 15: All the plants killed excepting one, and that 
poor and weakly. 

} inch. Oct. 24: Stout and vigorous, little more erect than 4 
inch, but well branched. May 15: The major part of the plants 
killed, balance weak and sickly. 

8 inch. Oct. 24: Strong and vigorous, not quite as branching as 
in + inch, and more erect. May 16: Most of the plants killed, 
balance weak and sickly. 

1 inch. Oct. 24: Healthy, vigorous plants, but less branching 
and more erect than preceding. May 15: ditto 4 and # inch. 

14 inch. Oct. 24: Stout and vigorous. Some parts of plant pale 
green in color. May 15: ditto above. 

2 inches. Oct. 24: Ditto 1 inch. May 15: Ditto preceding. 

24 inches. Oct. 24: Growth of plants uneven, some strong and 
healthy, others smalland weak. May 15: Growth not very vigorous. 

3 inches. Oct. 24: Plants vigorous, though not so far advanced 
as 24 inches. May 15: Ditto 2% inches. 

4 inches. Oct. 24: Very irregular in growth and size, foliage 
much longer than in $ and 4 inch depths, and more spindling in 
appearance. May 15: Ditto three preceding. 

5 inches. Oct. 24: Plants weak, and in many cases only a part 
of a leaf appearing above ground. May 15: Ditto preceding. 

6 inches. Oct. 24: Only a few spindling leaves to be seen. May 
15: Plants backward. 








— ee 
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? inches. Oct. 24: Plants weak and feeble. May 15: Ditto 6 


inches. 


In this plat, the best results were received from the 24 inch 


depth, the plants being stronger than any other depth, and suffer- 


ing less from winter killing in proportion to vegetations, than the 
lesser or greater. 


B PLat VEGETATIONS. 
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On Dec. 1, 1884, and May 15, 1885, the following conditions were 
noted in B plat :— 

+ inch. Dec. 1: Broadly spreading. The entire plant usually 
above the surface, even exposing the root. Dwarfish but vigorous. 
May 15: Strong and healthy. 

4 inch. Dec. 1: Spreading. Roots not so frequently exposed. 
Vigorous. May 15: Ditto preceding. #3, 1, 14, 2, 24, 3, 4and5 
inches present no striking differences, all being stout and vigorous 
both at the beginning of winter and late in spring. The per cent- 
age of winter killing is small, as can be seen by referring to the above 
table. The 6 and 7 inch rows produced plants of a rather weakly 
growth in the fall, but by May 15 they had grown quite vigorous, 
At the period of bloom but httle difference could be noted in the 
plants at the different depths, and in the abundance of heads. No 
harvest was made, owing to the destruction of the immature heads 
by English sparrows. Asthe plats were not well covered with snow 
but occasionally during the winter, they were more subject to win- 
ter-killing than they would have been had it been otherwise. Plat 
A was especially subject to occasional warm southern winds, and to 
all sunshine, hence the winter-killing can be easily accounted for. 
Plat B was protected from much sunshine and warm winds, by the 
wooded ravine, hence it was less subject to changes than A plat. 
Other things being equal, conclusions seem to substantiate the wis- 
dom of planting our wheat at a depth of from one and one half to 
two inches, the fall results at these depths being most satisfactory, 
while the tendency to thrive during winter seems as well if not bet- 
ter adapted to these depths than to greater or lesser ones. 


PLAT EXPERIMENTS WITH WHEAT. 


Four plats of one-twentieth acre each were fitted for wheat in the 
usualmanner. Fertilizer at the rate of 400 lbs. per acre was applied 
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broadcast and harrowed in. The soil was clayey loam, and had not: 


been under cultivation for some years previous, with the exception 


of F 16, whieh had been grown to corn in 1884 though no fertilizer 


had been applied. The following notes give the methods employed 
with results obtained from each plat. 


PLat F 16. Planted Sept. 25, 1884, to Clawson wheat in drills 18- 


inches apart, the seed being placed at inch distances in the rows. 
Vegetated Oct. 1. It was hoed twice during the season of 1885, and 


was ripe on July 18. The plants did not stool very well, 18 heads: 
being the largest number produced by any one plant. The panicles. 


were usually long and loose, and in most cases produced 16 or 17% 
spikelets, and averaged strikingly longer than those from which the: 


seed was produced. On July 24 the plat wascut. ‘The yield was as: 
follows: Straw 40 lbs. 4 ozs., grain 24 lbs. 12 ozs., or at the rate of 


405 Ibs. per acre of straw, and 8% bushels per acre of wheat. The 
object of the experiment was to see what results could be obtained by 
very thin seeding. The plat was fairly exposed on all sides, and 
notwithstanding the plants did well in the fall, they were badly win-. 


ter-killed. The effect was favorable in size of grain and length of 
panicle, both being superior to those grown in our average wheat. 
fields, but the result far from warrants adopting such a method as. 


practical or profitable in this climate. 

Prat F 17. Planted Sept. 25, 1884, to Clawson wheat after the or- 
dinary method of seeding as employed in this vicinity, viz: by 
drill, in rows seven inches apart, about one and a half inches. 
deep, and seeded at the rate of two bushels to the acre. Vegetated 
Sept. 30. Ripe July 20. The appearance of this plat late in fall 
was most excellent, and deteriorated in no manner all through the 


winter. During the growing season it appeared vigorous, and form-- 


ed a large number of heads resembling in every way those commonly 


seen in fields of Clawson wheat, being noticeably shorter than those 
of plat F 16, though the seed sown was from the same source. 1% to 


13 spikelets per head were most common, 15 or 16 being compara- 


tively rare. Yield: Straw 128 lbs., grain 87 lbs. 40zs., or at the rate: 
of 2560 lbs. straw per acre, and 293 bushels grain per acre. Of the 


four plats planted, this gave the best yield, and in every way pre-~ 
sented a superior appearance. 

Puat F 18. Planted Sept. 25, 1884, to alternate rows of Clawson: 
wheat and oats nine inches apart, the kernels of wheat being placed. 


six inches apart in the row, and the oats thickly strewn. Both wheat. 
and oats vegetated on Oct. 1, and grew well. The latter made a. 
vigorous growth but was killed by excessive frost before having at- 


tained sufficient foliage to act as a mulch for the wheat, for which 
purpose it was intended. Though at the beginning otf winter, the: 


wheat appeared strong and vigorous, the severity of the weather was: 
so great as to destroy all but a small portion of the plants. During 


the summer following the plat was hoed twice, and though the 
plants were few, as in F 16, the panicles and grains were much 
larger than in ordinary seeding. But 12 pounds of straw and 7 lbs.. 
8 ovs. of grain were harvested from the plat, or only a yield at the 
rate of 240 pounds of straw, and two and one-half bushels of grain 
per acre. The results gained from plats F 16 and F 18 seemed to. 
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demonstrate that the small quantity of seed applied brought about 
the increase in length of panicle and size of grain, although detri- 
mental to crop. 

Puat F 19. Planted to Clawson wheat Sept. 25, 1884, in the same 
manner as F 17. Vegetated Oct. 1, and made a vigorous, healthy 
growth, like its duplicate, F 17, till winter set in. December 23, a 
light covering of straw, as a mulch, was applied and left upon the 
plat till growth began in spring when it was removed. The plants 
had a paler, more sickly appearance than those of F 17, and many 
seemed to have died during the winter, probably from suffocation. 
The appearance of the plant was inferior up to ripening, July 23, 
owing to its having been so much retarded in growth. The pani- 
cles averaged longer than those of F 17, but shorter than F 16 
and F 18, while the number of breasts per head averaged 15. Cut 
July 24, the yield in straw was 86 pounds 8 ozs., and in grain 44 
pounds 8 ozs., or at the rate of 1730 pounds of straw and 134 bushels 
of grain per acre. 


Smut EXPERIMENTS WITH OATS. 


In an effort to determine what influence the character of the seed 
had upon the progeny, five rows of White Australian, and the 
same number of rows of Race Horse oats were planted. | It is to be 
noted that the first mentioned variety in our 1884 test, smutted very 
badly, while the Race Horse did not smut at all. The names have no 
bearing in the matter, as they are synonyms, the main point being 
that no smut was apparent in one seed, while in the other it was 
very manifest. The rows were 33 feet long. Nothing more was 
done than to plant, and when the seeds were in the dough make a 
record from each series of rows, as follows:— 





Raw Wisiato Panicles in Smutted Per cent. of 
: y: row. panicles. smut. 
(1;/White Australian ---- 511 55 10.70 
8.472 a E 2 ae 623 36 5.77 
ous B| aw hk 553 44 7.96 
soe | 4 a my ee 689 57 8.27 
L5 < i ei. 849 102 12.01 
fol Race’ Horse; 4) p400'4 45 - 792 10 1.26 
AP ted ei AND RS tl 629 15 2.38 
eee 499 8 1.60 
wwiin Ge ail se Nedycrn Sey tak 660 15 2.27 
Byiia* RTPA A 572 10 1 74 





A summary of the figuresfrom each series, gives for Series I a to- 
tal of 3225 panicles, of which 294 or 9.11 per cent. were smutty. 
Series II gives atotal of 3152 panicles, of which 58 or 1.20 per cent. 
were smutty. Did the character of the seed used influence the per 
centage of smut ? is a potent question. The figures in themselves 
are full of interest, as seemingly answering the above, in the affirma- 
tive, yet with our very limited knowledge of the cereal smuts, we 
have not sufficient evidence to warrant arriving at such a conclusion. 

Three rows thirty-three feet long, were planted to Race Horse 
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oats. The grains were placed about an inch apart in the rows. 
From a very smutty lot of oats were collected grains of oats that 


were nothing but masses of smut. In row one, by the side of each 


healthy grain, was placed a grain of smut; in row two the number of 
grains of smut were increased to two, and in row three, four grains of 
smut surrounded each grain of oat. When the panicles had suffi- 
ciently developed, all were counted, after which the smutty panicles 
were counted. The following figures give the number of healthy 
panicles, smutty ones, and per centage of smut with each row: 


Row 1. One grain oat + one grain of smut. | Panicles 632 Smut 13 | Per ct. of smut 2.05 
Row 2. +e ee + two ee be ae 644 be 17 sé 4s 2.63 
Row 3. it +s four) ihe Fe s 554 Sy re16 ¥ ss 2.88 








Though the above figures show a clear per centage of gain, yet a 
comparatively slight one, such as will not warrant, in our estima- 
tion, the arriving at definite conclusions. 

In order to note the effect of so called preventives of smut, two 
different solutions were made, in which White Australian oats 
that had smutted badly the previous year, were soaked. ‘The first 
was a strong solution of water and copperas. The second a nitrate 
of potash solution, which consisted of one ounce of nitrate dissolved 
in one and one half pint of boiling water. The oats were soaked 
in separate lots in these solutions for about five minutes, ‘They 
were then taken out and dried in plaster. Four rows of each were 
planted, with the following results: 


Ot SS Se ee 


Per cent 
‘ ; Smutty " 
Row. Solution. No. of Panicles Panicles. of 

smut. 
1| Nitrate of Potash ---- 975 61 6.25 
Series iE 5 i a ee 833 56 6.72 
I. 3 #; We A a 725 88 12.13 
baer: Sik ag Alb eee ie 43 4.86 
iiCopperas sous =, sear 765 52 6.79 
Series } 2 O71 Jae nay PA 781 45 5.76 
IL. 2 of ber bgcagpe his Wee 903 53 5.86 
4 fe ee te Oe 0 792 40 5.05 





Summing up each, we find Series I produced 3519 panicles, of 
which 253 or 7,18 per cent. were smutty, while Series IL produced 
3241 panicles, 190 or 5.86 per cent. being smutty. The value of 
these figures, if they have any, may perhaps be questioned consid- 
ering the short duration the oats were soaked in their respective solu- 
tions. However, it is noticeable that a considerably smaller per 
centage of these oats were troubled with smut than were the White 
Australian in Series I of the first recorded experiment, though the 
seed all came from the same source. 


EXPERIMENTS IN SELECTION OF Oats. 


In the specimens of oats received at the Station designated as 
black, it has been noticed that the intensity of the black color was 
weak rather than strong. There were black, dun and nearly white 
oats to make up the quantity, and no matter what the variety, the 
color appeared about the same. Desiring to learn if the matter of 
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color could be regulated by selection, the following experiment was 
tried, two different varieties of black oats being used, viz.: Black 
Champion and Black Tartarian. 

From each variety of the crop of 1884 was carefully selected a 
quantity of the whitest, as well as of the blackest seeds to be found, 
each color being kept separate. It is to be noted that the seeds 
called black, were a dense dun-black, rather than black. ~ 

Buack Cuampron. Four rows thirty-three feet long were planted 
to selected white seed, and an equal number of rows, of the same 
length to selected black seed. As the plants stooled in early sum- 
mer, a difference between the two sets of rows began to be manifest, 
the plants from the white seed being apparently more vigorous, 
healthy and larger than those from the black seed. As the develop- 
ment of the culm began, a change was brought about, by the plants 
from black seed increasing in vigor and finally excelling the others, 
so that just before ripening, it was noted that those from black seed 
were finer appearing plants than from the white, presented a more 
even growth, and were all open panicled. The selected white seed 


plants were a mixture of open and side head panicles, with a shorter 


growth than the others. A very close examination of the seeds 
from both selections was made. ‘lhose from the white were all ap- 
parently of that color, as in common oats and would appear as such 
toa careless observer, but nevertheless here and there was to be found 
a comparatively black or dun seed. From the black seeding result- 
ed a mixture of dun and black oats, fairly representing the seed 
planted. A white grain was veryuncommon. Apparently the seeds 
no more than preserved their individuality in the progeny, though 
the inclination was to increase of intensity of color. 

Buack TARTARIAN. Five rows each thirty-three feet long, were 
planted with selected black, and an equal number of rows from se- 
lected white seed. 

The plants grown from selected black, Black Tartarian seeds, were 
much more vigorous early in the season than those from white seed, 
the difference in robustness and forwardness of growth being most 
remarkable. This condition was maintained through to blooming, 
and the plants from black seed matured some days earlier than did 
the others. All the panicles from black seed were of the ‘‘side head ” 
formation, as should be with this variety of oats, but with the white, 
the open panicle was quite common. The evenness of growth of 
black was striking, while the whites were in most irregular form. 


The difference in the resulting seeds from this variety is not so 
marked as with the Black Champion. From the black seeding was 
obtained a quantity of seed of the burnt or black brown color of the 
parent-stock, not noticeably differing from it. The white seeding 
produced seeds of a black-brown hue, not being strikingly lighter 
than the blacks, and somewhat approximating to them, but coutain- 
ing a few white seeds, thereby differing from the results of the black 
seeding which produced no white. 


IMPROVEMENT IN SELECTING. 


From a quantity of Chinese Hulless oats were selected enough 
small and large plump superior grains to plant an equal area. The 
large seed made the earliest growth, started the best, and presented 
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a better appearance from first to last than did the plants from the 
small seed. This superiority was manifest in every particular all 
through the season. After thrashing, 10,000 grains of each selection 
were counted and weighed in individual thousands, with the follow- 
ing results, viz.: 





Progeny small seed planted. Progeny large seed planted. 
1000 grains weighed 197.52 grains. 1000 grains weighed 211.41 grains. 
66 66 6c 900.61 a3 “6 cé 46 912.95 “6 
a “ 5 197.62: (44 i 4 208.31‘ 
bs +) 4 199,06. ute 4 e Hi 212.95, “* 
ce 46 “e 188. 26 co 6é «6 oe Mi Bf «e 
i ip ax TOO te ih % is 21912, me 
6 ce ce 188. 26 46 ce cé ce 208.8t 6c 
sé e «é 189.81 ¢ a6 ce “e 906.75 se 
6 6é ce 185.18 6 ¢ ce ee 911.41 tas 
4c ce cag 188.26 oe “ec ce ce Bare b | be 

Average 192.09 Average 211.40 


The 10,000 seeds from the selection of small, weighed 5.5 ounces, 
the large 5.06 ounces. Estimating a bushel of hulless oats at fifty 
Ibs. it would contain 800 ounces or one bushel of seed as estimated 
from the small selection, and would contain 266,600 more grains than 
a bushel of grain grown from the large seed. With this difference in 
number of grains for one bushel, taking 40 bushels for a yield of one 
acre, it would show a plurality of 10,664,000 small grains, no incon- 
siderable amount in number, weight or quantity. 


TESTING OATS FOR SYNONYMS. 


In studying varieties of barley and oats during the season of 1884, 
whenever evidence was obtained warranting such a move, they were 
placed under the list of synonyms. ‘The evidence from many varie- 
ties was questionable. In order to aid in comparing varieties, the 
following method was employed, viz.: When strong evidence gave 
reason for thinking two or more names were one and the same va- 
riety, the separate seed from the 1884 crop under these names, was. 
carefully mixed together and planted in the spring. The growth 
of the resulting plants was carefully noted at all periods till harvest, 
and the grain then carefully examined. This method was only 
adopted as an aid to comparing varieties as grown side by side. Kach 
of the following paragraphs refers only to an attempt to reduce to 
one variety. An equal quantity of the seed of each was mixed to- 
gether. 

White Australian, White Belgian, Welcome. Fifteen rows, each 
two rods long, were sown 18 inches apart. The seed of each name 
appeared alike, and all through the season no difference could be 
noted in growth, panicling, maturity, seed, etc. Last season’s work 
led us to believe the three alike, and the work of the season of 1885: 
only strengthens that belief, and we class them all as White Austral- 
lan. 

White Australian, White Belgian, Welcome, New Austrahan, 
Race Horse. To the three first named were added New Australian 
and Race Horse as synonyms, and six rows planted as above. No 
difference to be distinguished from vegetation to harvest, and seeds 
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apparentiysynonymous. In thereport for 1884, Race Horse was given 
as a synonym of New Australian, No. 14 in the classification of oats. 
Sufficient evidence at this date warrants the removal of this name 
from the classification, it being none other than White Australian. 


Probsteter and White Probsteier. ‘Ten rows were planted. 
Though placed as separate varieties in the classification, two seasons’ 
work convinces us that these names mean the same thing. ‘The 
word ‘‘ white” is very frequently prefixed to white varieties as an in- 
dication of color. It was the Probsteier that was first introduced, 
but at present seeds of Probsteier and White Probsteier oats are on 
sale in the market. 


White Zealand and White Novelty. 'Tenrows of mixed seed were 
planted. Vegetation, panicling, maturity and seed indicate 
synonymy. 

White Novelty, White Russianand White Zealand. ‘The growth 
of 1884 produced very strong testimony as to the synonymy of the 
three above named, yet not sufficient to warrant reducing to one. 
The present season’s study and comparison has given satisfactory 
evidence that White Novelty, White Russion and White Zealand are 
all one and the same variety. Ten rows of seeding gave identical 
results from beginning to end of season. Considering that the name 
White Russian is widely known, it is thought best to accept this as 
the standard, with the other two names for synonyms. 

Chinese Hulless, Pringle’s Excelsior and Pringle’s Hybridized 
Hulless. The two last named were classed as synonymous in 1884, 
and farther study only serves to’convince that the three above named 
do not essentially differ in any one respect, hence Pringle’s HExcel- 
sior and Hybridized have been classed as synonyms of Chinese Hulless. 

© 


SornGHUM VARIETY ‘TESTS. 


How well is sorghum adapted to this latitude? is a potent ques- 
tion to the farmer. The past season a number of varieties were 
grown, and conditions noted, with the purpose in view of gathering 
evidence towards answering this question. One season’s work will 
not give positive results that may be considered as furnishing data 
and establishing conclusions of sufficient importance to serve as a 
future guide. The growing season of 1885 was favorable in one re- 
spect yet unfavorable in another. An unusual amount of rainfall was 
somewhere injurious to the best results to be obtained from sorghum, 
while a late, warm fall was conducive to the maturing of this 
crop. The notes taken on the following varieties, have a direct, 
practical bearing upon the advisability of applying them to economic 
purposes on the farm. It is to be noted, that notwithstanding the 
tardiness of our frosts, most of the varieties demanded a longer or 
warmer season in which to mature, than this year’s climatic condi- 
tions would allow. 


AFRICAN WueEAtT Sorauum (Sibley). Planted May 23. Vege- 
tated June 1. Panicled Sept. 19. Bloomed Sept. 30. Average 
height 6} feet. Culms medium to small. Panicles open, erect. 
Plants backward, seed not being nearly ripe. Foliage light green. 


110 


AMBER (Thorb.) Syn.: Amber Sugar Cane (Thorb.). Harly Am- 
ber Sugar Cane (Batchelor); Harly Amber Cane (Sib.) Planted 
May 23. Vegetated May 31. Panicled Aug. 20. Bloomed Aug, 
27. Average height 83 feet. Culms medium to small. Panicles 
linear-lanceolate, very erect, slightly open. Foliage dark green. 
Seeds brown-black, ripe. ‘This variety ripened sufficiently for su- 
gar prior to frost. A test for sugar gave 12.16 per cent. cane sugar. 

CHINESE (Thorb.) Syn.: Chinese Sugar Cane (Thorb.) Planted 
May 23. Vegetated May 31. Panicled Aug. 20. Bloomed Aug. 
25. Average height 9 feet. Culms slender. Panicles ovate, 8 to 
10 inches in length, 3 to 4 inches in diameter, erect, slightly open. 
Foliage dark green. Seeds brown-black when ripe, though but few 
reached this stage. 

CHINESE Hysrin (Thorb.). Planted May 23. Veyetated May 
31. Panicled July 27. Bloomed Aug. 1. Fit to cut Ang. 26. 
Average height 7 feet. Culms small and slender. Panicles open, 
erect. Foliage dark green. Seed brown-black. This variety is ex- 
ceedingly grass like in form, being very small and remarkably early 
as compared with others. or a sugar plant however, it has no spe- 
cial value, a polariscope determination giving only 2.84 per cent. 
sugar. 

Duoura CANE (Sibley) Syn.: gyptian Rice (Sibley) Millo 
Maize (Pratt). Guinea Corn (Dept. Agri). White seeded (Dept of 
Agrl.) Planted May 23. Vegetated June 2. Panicled Aug. 24. 
Bloomed Sept. 5. Average height 64 feet. Culmslarge. Foliage 
light green. Panicles compact, drooping over. Seed in the milk 
stage. 

Barty ORANGE (Thorb.). Planted May 23. Vegetated May 31. 
Panicled Aug. 25. Bloomed Aug. 31. Average height 9 feet. 
Culms stout. Foliage dark green. Panicles erect and somewhat 
compressed. Seed in the milk stage. Plants not ripe and usually 
very backward. 

Honpuras (Thorb.). Planted May 23. Vegetated May 31. Pan- 
icled Sept. 23. Bloomed Sept. 30. Average height 9 feet. Culms 
large. Foliage very light green, profuse. Panicles erect, mostly in 
bloom on Oct. 23, but not to milk stage. 

Inp1a (Collier). Planted May 23. VegetatedJune2. Panicled 
Aug. 25. Bloomed Aug. 31. Average height 84 feet. Culms me- 
dium to large. Foliage dark green. Panicles erect, branching. 
Seed in the milk stage. 

MILLER (Dept. of Ag’l). Planted May 23. Vegetated May 31. 
Panicled Aug. 25. Bloomed Aug. 27. Average height 84 feet. 
Culms of medium size. Foliage dark green. Panicles erect, open. 
Seed brown and quite ripe. Oct. 24 ripe enough for cutting. 


NEEAZANA (Dept. of Ag’l). Planted May 23. Vegetated May 
31. Average height 7% feet. Culms small to medium. Foliage 
light green. Panicles erect, slightly open. This variety was in 
bloom Oct. 24, but did not develop seed at all. 

Rep ImpHerE (Thorb.). Planted May 23. Vegetated June 1. 
Panicled Sept. 17. Bloomed Sept. 23. Average height 8 feet. 
Culms of medium size. Foliage profuse, dark green. Panicles com- 
pact, erect. Seed did not attain the milk stage. 
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Rural Brancuine (Thorb.). Planted May 23. Vegetated June 


‘1. Oct. 24 panicles just peeping from the leaf sheaths. Average 


height 53 feet. Culms small, very foliaceous. Foliage light green. 
This variety is of no use for sugar, as the growth is more “to foliage 
than cane, and it is the latest variety tested at the Station. 

STEWART’S HYBRID (Thorb.). Planted May 23. Vegetated May 
31. Panicled Aug. 17. Bloomed Aug. 25. Average height 9 feet. 
Culms large. Foliage dark green. Panicles erect, open, spreading. 
Seed in the milk stage. 

WuitE Mammoru (Dept. of Ag’l). Planted May 23. Vegetated 
May 31. Panicled Sept. 19. Bloomed Sept. 30. Average height 
8 feet. Culmslarge. Foliage dark green. Panicles had not reached 
the milk stage by Oct. 24. | 





3 se) © gain 
® yo} hon Hw. eR 
| Varieties 3 E e 5 a og ae 
No. oO = #2 = ° o's Tes mee 
Sorghum. 3 ag S © ia =O 3 OO 
A, 2 aW faa] <q Shh 
> Ook 
Se SS EEE, Ee ee ee aa 
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Report of the Horticulturist.* 


INTRODUCTION. 


Our work during the past season has not differed in kind from 
that undertaken in 1883 and 1884. As usual, an important feature 
has been the testing of varieties in the garden, and the determina- 
tion of synonyms. ‘The peculiar nature of this work makes it diffi- 
cult or impossible to hasten it to a conclusion. In endeavoring to 
make strictly accurate and complete descriptions, we can only tind 
the characters which are constant by carefully comparing the 
notes of different seasons. We are also every year receiving new 
varieties, which we must compare with all those previously grown, 
in order to ascertain whether or not they are synonyms. In cases 
of doubt, our only recourse is to grow the suspected synonyms side 
by side the following season. 

Our list of varieties, of which we have carefully made and verified 
the descriptions, is increasing each year, and in this report we pub- 
lish our work upon the garden lettuce, as we did last year upon 
the pea. We now hope that the time is not far distant when we 
shall be able to present equally careful and complete descriptions of 
all the vegetables that thrive in our climate. | 

As in former years, we have performed such experiments in the 
horticultural field as have come to our mind, were within our 
means, and promised valuable results. The records of these are 
given in their appropriate places. The work of washing out roots, 
which we carried to a considerable extent in 1884, has the past 
season been placed in charge of the assistant horticulturist, who 
makes a special report on this subject. 

As will appear in the notes of the fruit department, our list of 
small fruits has been increased by the addition of many new varie- 
ties. 

The season, though cold and backward in spring, has on the 
whole been quite favorable to the development of our garden crops; 
particularly to those that do best in a moist and moderately warm 
climate. ‘The plants of the cabbage family, for example, flourished 
unusually well. Theegg-plant and pepper, however, which require 
a hot climate, were but a partial success. 

With afew exceptions, our crops were unusually free from dam- 
age by destructive insects. 

We have omitted in this report to: note the date and percentage 
of vegetation, although such were recorded as usual. 


*E. 8. Goff. 
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EXPLANATION OF ABBREVIATIONS. 


We have used the following abbreviations of the names of seeds- 
men, and of works upon gardening to which we have had more or 
less frequent: occasion to refer. 


An abbreviation of the name of a seedsman, attached to a variety 
with a date, indicates that the seed was obtained from that source, in 
the year specified, and under the name to which the abbreviation is 
appended. Ifthe abbreviation is of the author or name of a book, it 
indicates that the names to which it is appended was taken from 
the author or book named: 

Batch.—D. Batchelor, Utica, N. Y. 

Ben.—Ernst Benary, Erfurt, Germany. 

Bl. or Bliss. —B. K. Bliss & Sons, New York. 

Brill.—Farm Gardening and Seed Growing, by Francis Brill, 1872. 

Browne.—D. J. Browne, Patent Office Report, 1854. 

Burr.—Field and Garden Vegetables of America, by Fearing Burr, 
dle LOOs. 

‘Carter.—Carter & Co., London, Eng. 

‘Chis. Trial.—Chiswick Trial, Gardener’s Chronicle, 1868. 

Dam.—Damman & Co., Portici, Italy. 

Dybowski.—Traité de culture potagére, by J. D. Dybowski [1885]. 

Hveritt.—J. A. Everitt & Co., Watsontown, Pa. 

Farquhar.—R, & J. Farquhar & Co., Boston, Mass. 

Fessenden.—New American Gardener, 1828. 

Harris,—Joseph Harris Seed Co., Rochester, N. Y. 

Hend.—Peter Henderson & Co., New York, or Gardening for 
Profit, by P. Henderson, 1867, 

Hort. Soc.—London Horticultural Society, Gardeners’ Chronicle, 
1860. 

Hort. Fran.—Horticulteur Francaise, 1824. 

Hovey.—Hovey & Co., Boston, Mass. 

Howcroft.—Howcroft & Watkins, London, Eng. 

Land.—D. Landreth & Sons, Philadelphia, Pa. 

Les pl. pot.—Les plantes potagéres, by Vilmorin, Andrieux et Cie, 
1882. 

L’Hort. Fran.—L’ Horticulteur Francaise, 1824. 

Nellis.—A. C. Nellis & Co., Canajoharie, N. Y. 

Noisette.—Manuel du jardinier, 1828. 

Petit—Nouveau Dictionaire du jardin, 1826. 

Sib.—Hiram Sibley & Co., Rochester, N. Y. 

Till.—L. F. Tillinghast, LaPlume, Pa. 

‘Thomp.—R. 'T. Thompson, Gardeners’ Chronicle, 1850 and 1860. 

Thor. or Thorb.—J. M. Thorburn & Co., New York. 

Vick.—James Vick, Rochester, N. Y. 

*Vil.—Vilmorin, Andrieux et Cie, Paris, France. 


“Fr.” is used as an abbreviation for French; ‘‘Ger.” for German, 
and ‘‘Hol.” for Holland. 





*The names to which this abbreviation is applied have been taken from ‘‘Les 
plantes potagéres,” 1882, or the ‘‘ Album de Clichés,” 1883, by Vilmorin, Ar- 
drieux et Cie, or from seed packages obtained from this house. 
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Pre. or Prior prefixed to a date in any of the tables means that the 
fact there noted should have been noted previous to that date. 

In the varieties received from Messrs. Vilmorin, Andrieux et Cie, 
the past season, we have been careful to preserve both the French 
and English names, when both were given on the packages. In all 
such cases we give the English name first, and append in parenthe- 
sis the French name. 


BEET. 


We tested the following list of beets and mangels, planting the 
seeds April 23and 24, in rows twelve feet long and twenty-one inches 
apart, one row to each name. The soil received a liberal dressing of 
well rotted stable manure in the fall of 1884, which was plowed in as 
soon as applied. In the spring previous to planting, the soil was 
cultivated but not plowed. The ground was kept free from weeds, 
and the plants were thinned to six inches apart in the rows. 

The date when the roots of each row were of edible size, and the 
number and average weight of the roots harvested were as follows : 

















& =| 50 3 a 
= =e 5 a nm 
Beets. s iS a= 26 . ) 
ed 2 aes E 4 a] 
© OB | a 
Crosby’s Early Egyptian -.----------- June 26-.-| 64 40 14 
OTrOwt YP Tine. -<. acer oat oni ie JUGy 1 U en eae 27 1% 
Dark Red Egyptian Turnip .--------- June 80_--| 68 38 14 
Dewing’s Extra Early Turnip-....----|June 29 --- 67 28 14 
Dewing’s Improved Blood Turnip -.-.|June 30 ---| 68 28 18 
Barly Bassano: J.) - 2. se4-s pa thaan d-- July l oe oe 69 27 19 
Early Blood Turnip --.--.------+-.-- JULY Goce 74 26 18 
Keclipse Durnip (Greg:) 22.2 tana June 26 _-- 64 29 16 
Eclipse Turnip (Hens)220fl2. 22-22. June 26 _.- 64 21 29 
Key ptian (Howcroft).2... 2222-22 5euee June 28 _-_- 60 1 24 
Hgyptian (Greg.) -...-,¢2-l--s--4=eqer June 26 -__- 64 28 15. 
Golden ankards. jcinte thle net medi July 3...) 71 27 30 
Pig pGOU 2 O00. se a ce viene ta ae SU Gee a 74 24 13 
Tato ss GiGGUULUrDID/ 2 eae skeen ee June 29 __- 67 11 24 
Landreth’s Very Early Forcing--..-.-- June 380 --- 68 24 29 
Long Smooth Blood -....-¥-. 42-4a- Julyp-n i. 73 25 26 
Long Smooth Blood Red-.-.-----.--.-- Jauuby, 6 56 — oe 73 26 18 
New Dark Egyptian Turnip....---.--- June 26 _-- 63 31 16 
De EEG UTA i reed Ya see lh ial emai a) LY Oe 73 28 19 
Omega 22 ATOR Mee ia we Te July 6_4 -:4 73 27 13 
Perfection wii A Sey ee | alyrenaog 73 32 15 
Philadelphia Early Turnip-.---.------ July Loss 68 21 24 


WViGbOri di aicc te wie Dich tn wee eo anion SUV O oe nee 73 20 33 
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3 ect 
5 a Rae 
Mangel Wurtzel. 8 5 5 
Pa - a 
<2: > oe 

Zi <j 
aS Ue SR aoe ie py 15 64 
(SV STE ETAT) 09 id i Se || a nn 14 117 
Moun mowcrort)ta 0 hw ee Fg 12 142 
Pomeeevea.Cnnor. ye 9 SN hatin gould 14 89 
eRe OW. .4 CP ere Leo. 4950 aeolt Lt 18 30 
TT Oe SASS SEI ag Te Be CR ag 17 104 
Reece SCICeT eet. es UML oe a 11 77 
pees cvowaGlobe- Ade. or) Se eg 12 94. 
Warden's Prize Orange Globe. di... LL bepootl ecg jue 19 70 
Paper itermediatem os oe 8 eB ty 10 92 
mmr emery eet a FP ie Peta 20 82 

Sugar Beet. 

Memevetinber MF oP ge 8 64 
ummm eeunproviedss,.ul eT Ae 11 32 


*John Bennett, Seed Grower, Whatcomb, W. T. 


Sgnonyns. 


We were able to detect no difference between Crosby’s Early 
Egyptian, Greg., ’85, Dark Red Egyptian Turnip, Hen., °85, 
Egyptian, Howeroft, ’85, and New Dark Egyptian Turnip, Thor., 
85. Of the Egyptian, Greg.,’85, the roots were somewhat more flat 
than in the above varieties, though in other characters they appeared 
identical. This difference might have resulted from the use of a 
different standard of selection in the seed roots. 

Dewing’s Improved Blood Turnip, Everitt, ’85, and Dewing’s 
Extra Early Turnip, Thor., ’85, were not perceptibly different, nor 
were the Early Bassano, Thor. 1885, and Philadelphia Karly Turnip, 
Land. ’85. The others were apparently distinct. 

The Kelipse Turnip, Hend., ’85, was very different in some res- 
pects from the same of Gregory, being much larger in size and less 
regular in form. 


MANGEL. 


The Golden Tankard, Howeroft, ’85, differed very little from the 
Golden Tankard Beet, Land., ’85, except that the roots are consid- 
erably larger. 

The Long Red, Howcroft, ’85, appeared the same as the Mam- 
moth Red, Thor., 1885. The Long Red, Thor., ’85, was undoubted- 
ly the Ox Horn mangel, (Betterave disette corne de boeuf,) of Vil. 

The Prize Yellow Globe, Sib., 85, was evidently a misnomer, and 
was probably the Yellow Ovoid. 


CARROT. 


Seeds of the following list of carrots were planted April 23 in the 
manner noted for the beet. The plants were thinned, when of suffi- 
cient size, to six inches apart in the rows. 
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a eee ee 
© eve a) a 
2 oe ee 20 oi 
Carrot. SR \Tae 2O So 
a pa | Eee ie 
Hebedah Ne cal bea a ld afin) hk < 
Carentan Half Long----------------- July Liss sieesce 48 9 
Danvers -.-iJ----+---+-+---+----+---- ain T | Wentey 78 42 14 
Danvers Orange Half Long ---------- APRS Be Hee a 81 38 11 
Early Scarlet Horn, blunt TROLEU! ou'eead view Uke 81 51 8 
Early Scarlet Short Horn, (Fr. rougel\Msy 127212290 54 10 
courte hative) -.------------------- 
Golden Ballis..-+...--.----------+-- Beret 78 A4 10 
Half Long Pointed.---~" ~~ ---------- ees 80 44 11 
Half Long Scarlet Stump Rooted; (Erase ues 81 36 12 
rouge demi longue obtuse) --------- 
Half Long Stump Rooted ------------ ia be 79 34 9 
James’ Intermediate. ---------------- aL 83 33 11 
Long Orange ----------------------- ce 83 32 18 
Long White --...---~-.---45------=- ana. 80 33 22 
Luc-New Half Long----------------- HEALS Bs 83 27 18 
Orange Gatepost .--.----------------- «14 82 35 15 





Synonyms. 


The Danvers, Thor.,’ 85, was apparently the same as the Danvers 
Orange Half Long, Land., ’85. The Early Scarlet Horn, Blunt- 
Rooted, Everitt, ’85, was to all appearances the Early Scarlet Short 
Horn (Fr. Rouge courte hdtive), Vil., ’85. The Golden Ball, Ev- 
eritt, ’85, was either the latter, or else the French Forcing carrot, 
(Fr. Rouge tres courte a chassis, Vil.); we could not decide, as the 
row contained roots belonging to both these varieties. 

The Orange Gatepost, Till, ’85, was probably a misnomer, as it 
was a pale yellow carrot. 


PARSNIP. 


We planted seeds from 12 differently named packages, April 23, 
on soil prepared as for the beet. In 1883, we stated that of the 
parsnips we had then grown, could all be referred to three varieties. 
We still find no reason for changing this opinion, though we have 
since tested some new names. 

No difference was apparent between the Bloomsdale, Land., °35, 
Large Dutch, Greg., “85, Half Long Gurnsey (/’r. Long de Gurn- 
sey), Vil., °85, Hollow Crown, Sib., 85, Maltese, Greg., °85, and Sut- 
ton’s Student, Greg., 85. 

Early Round or Turnip, Greg., °85, Short or Early Round (Fr. rond 
hatif), Vil.,’&5, and Turnip Rooted, Land., ’89, also appeared identi- 
cal as did the Long, Vil., ’85, and Long White Dutch, Sib., ’85. 


RADISH. 


We planted seeds of the following list of radishes in the garden 
April 2, in rows twenty-one inches apart, and twelve feet long, one 
row to each name. 

The attack of the radish fly was so severe as to entirely ruin the 
roots of many varieties, hence the date of edible size is frequently 
omitted. 


See 
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As our first planting proved so nearly a failure, we made a sec- 


ond planting of the greater part of the varieties on July 20. 


This 


planting developed finely, and furnished excellent samples for des- 


cription. 


The data noted in the two plantings are as follows: 


First Planting. 





2 Neha sldies 
Radish. Lo |e5| & 
oN =) 
Sa ee) 
fal WAV bow 
| oe 
Beckert’s Imp’d Chartiers. - -| --------|---- June 22 
Boston Longe Scarlet /- 229)... .|-- -.-225)-.5- June 30 
Wonmmackrariginns. -.22001h--s5ea5|.2-- July 6- 
Early Deep Scarlet Olive 

Shaped (Fr. demi long }|June 12} 48 |July 6- 

écarlate hatif) _........--- 
Early Long Scarlet Short} 

top (Fr. rose hative) --.--- { June 16) 52 July 6- 
Early Round Dark Red...--.|--------|----|July 6- 
Marly Scarlet: Erfurt... .:-5|.-------|-.-- July 6- 
Early Scarlet or Red Turnip_|June 26] 52 |June 26 
aes mel pod lary poke PUNE Pate th LLLy. O. 

arly Scarlet Turnip, with 
pwnite tall Ve aase June 16} 52 |June30 

arly ite Sma urnip 

(Fe, rond blane petit hatit ¢ [U2e19| 55 |Tuly 6. 
Early White Summer Turnip|June 12} 48 | June 30 
Early White Summer..------- June 16} 52 |July 6- 
Extra Early Roman Carmine|June 15} 51 |July 3. 
ida Also eeereee me fs June 16} 52 u ay 8. 

MIM CULLULL Des rteeses -- oes toe aeee Ss SULLY 3. 
Giant Stuttgart Summer _.-.|June 20) 50 |June 26 
Golden Globe (Howcroft)....|June 16} 52 |June 26 
Golden Globe (Land). .-.----- June 19! 55 |June 30 
Boa ae uene Deree June 19} 55 |June 30 

ray Round Summer ‘Tur- 

nip (Fr. gris a’été rond).. t June 22 sd June 30 
Gray Summer Turnip ------- June 19} 55 |June 30 
Half Long Deep Scarlet(Thor)|June 16} 52 |June 30 
“toe med oe A Sd or 

arly Short Leaf, (#r. de- 
mi long écarlate tras hatit [|JU2© 1*| 48 July 6. 
a court feuilles.) ...------ 
Half Long Strasburg, or } 

White Hospital, (Fr. demi >]-------- _..|July 8. 

long blanc de Strasburg) - \ 

Large White Summer, (Fr. | 
__biang rond Pet) 2 lt oa : re vie if 

Or Purple ous... --.----- une 12 7 6. 
Ono SAIMON fe ese) 24 lst ee June 19} 55 |July 3- 
Long Scarlet pein Peo 7 une yo _ u uly a 

= + : ** (Hen.)| June 12} 48 |June 26 
Long White Naples _-.....--- June 29] 65 |July 6- 
Prussian Globe Shaped Car- | | tyne 19} 55 |June 29 

Pee os ee Scie cse ; 
ire Durnipte:... ....2-< Junel9} 55 |June 29 
eee a ee Seb dul yes: 
Scarlet Olive Shaped, (Fr. | 
ttn lone rose) eete cgi June 16} 52 !July 3. 

ite Giant Stuttgart, (Fr. 

Blane Géant de Stuttgart) t Ree ee -.-|June 28 
Ww nite Lady Finger -..--..-.- June 18) 54 July 3. 
Siig Strasburg SN eae June 16! 52 |July 3 

LUnvoi ae) : 
ye Summer, t June 16| 52 |July 3. 
White Tipped Searlet Turnip June 16} 52 |July 6- 
bas ur dae: (Fr. Rond t June 22] 58 |July 6 

TIO.) a eee oe 





| Days from 
planting 


First seed 
ripe. 


Pre 
56 \Sept. 15 
64 ee 


72 


12 


12 
[2 
72 
62 
T2 
66 
T2 
€4 


72 


69 


62 
62 
66 
66 


66 
66 











Second Planting. 
= on a = oH 
p=! 2 > 44 
a:5 se 4:5 
29 O-n oe 
a n ee 
Qe o>) Q 

Pre 
143.||; August 22 __|...-.- 33 
143.|'August 22 __|------ 33 
148_|;August 24 ._}]._-.-- 85 
148_|| August 22 ..|....-- 83 
Pre 

143.||August 22 ..|------ 33 
143.||August 26 ..|.....- 37 
148_||August 22 _.|------ 33 
BE Sel la oe es UDA Sag BN 
AAS 2 nite 2 ee ete pe | Sie eae ere 
148.||August 26 _.|......87 
143_|| August 22 ..|....-.33 
148.|/August 22 _.|----.-- 33 
143_||August 22 ..|.----- 33 
143-||August 22 .-|------ 33 
143_|/August 22 __|_---.-83 
148.|| August 22 _.|------ 33 
gE aR See Pk ake 
14S VAMP USE. cies seer ee 37 
143.|| August 26 .-|---..-- 37 
143.||August 26 ..|.--.-- 37 
14scl VA Wo UStnes! eo eseee 37 
143.||August 22 ..|......33 
143-|| August 22 ..|.....-33 
143-|| August 22 .-|.....-33 
143.|| August 26 _.|---.-- 37 
143-||August 22 _.|------ 33 
AS ot ec a |e oes 
143.|| August 22 ..|------ 33 
148_|/August 22 ..|------ 33 
Lys [|Site ae Se | eeepeaes 
143.||August 22 ..|------ 33 
14324 |e) oS ee ee 
TAS El Aes Pee coe eee 
143_||August 22 .-|------ 33 
148.|| August 24 _.|------ 35 
143.||August 22 .-|---.-- 33 
143_|/ August 22 ..|.-..-- 33 
143.|; August 22 ..|------ 33 
143_||August 25 <.|--22-- 36 
14S (ATP istece pales ce = 33 
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First Planting. Second Planting. 
| 
© Sl vok OE el os & © g 
= bg A 
Radish. 2s |f =| 8 lee 8 Stee 2 oe 
38 ies} 3S [es] 28 jes se a5 
irs ae Qe) Bea no Oem ng 
seu | eS ie ee Leth | Bes a pa 
oO |se s Ae & ae ° oe 
re 
Wood’s Early Frame (Hen.)-|June17| 53 |July 3-| 69 |Sept. 15/148-|| August 26 --|------ 37 
f “f ‘“* (Howcroft.)'! June 12| 48 |July 3_| 69 ‘*)) 1143.| |August 26 so)-c2e. 37 
ve sé * (Thor.) ----|June19| 55 |July 3_| 69 ee 143.|| August 22 ..|---.-- 33 
Yellow Summer Turnip ----- June 16] 52 |July 3_| 69 “P1143. | Asst ee ae omer 37 
Woellow Sumner sss Sea ees Se tre Wo July 16: wie ‘© -1143.!| August 22 -.|.-.:-.33 
Winter Radish. 
Pre 
Black Spanish, long---------- June 26| 62 |Sept. 15)143- 
Black Spanish, round .-.----- July 6.| 72 “6 1148_ 
Galitornia Large i hiteset 2)" > HP Ae seat ee i 143. | 
Long, Gray White..-.1.-----.- July 6.| 72 ie 143 
re 
Scarlet Chinese...---..--.---- June 30} 66 |Sept. 15}1438- 
White Spanishwa 2 a2e. 22a. June 30! 66 oY) a BBE 
Synonyms. 


The plants bearing the following names seemed identical : 

Early Scarlet Erfurt, Land., ’85, and Extra Early Roman Car- 
mine, Thor., ’85. 

Giant Stuttgart Summer, Thor.,’85, and White Giant Stuttgart, 
(Fr. blane géant de stuttgart), Vil., ’85. 

Gray Summer Turnip, (Thor., 85), and Gray Round Summer Tur- 
nip (Fr. gris d@été rond), Vil., *80., 

White Strasburg Summer, Thor. ’85, and White Strasburg (fr. 
demi-long blanc de Strasbourg), Vil., °85. 

The plants bearing the other names appeared distinct. 


TURNIP AND RuTA-BAGA. 


Seeds of the list of turnips given below were planted July 16, and 
of the Ruta-bagas June 1, one row of each twelve feet long, the 
rows three and a half feet apart. The turnips were thinned when 
of sufficient size to four inches, and the ruta-bagas to ten inches 
apart in the row. The number and average weight of the roots, 
which were harvested November 10, were as follows: 


| 











6 a 
5 2 iinear 
Turnip. = S = ° 
Pa - 
= bo 

qi < 
Green BatrelMa7 As het. ethos OE BAe ele Gee ee ee 31 11 
Green iGlohe oo REET eh Le Ae ea Oram Sec ee 18 23 
Green Top: Yellow Aberdeen. 4. 7Laet Rebs joes ee ieee 19 8 
Improved Purple Top Mammoth, feces e 2 i ac We saute 7 31 
Dong White strap Leal vise cto) we. Oeectac ase cere ote: teen 19 15 
bong WhitedTankardiy flo. SU Pa u@ aaa? ods a eee 18 12 
Montmagny Yellow-Purple Top Flat. ....-..-.-.---------- 26 8 
Pomeranian, White Globes) 2.) cede ew bee ect ae renee 16 10 
Parplé. Top: yellow. A berdéenz) 34.10, Se ee eee ee 6 11 
Purple’Top White Globe 2.080 Jia. She. aes sae 7 9 
Robson’s Golden. Ballet lac ec. Ute DA See eaters 4 17 
WW Hite Strap, eats 20..ie Lub ee a ee geee es e 22 16 
Vellowi Malta. 2. Woe wee le ba oo Dae oO eengene eee ere ea 2 14 
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rar Pe) 
=) a 
ae mt 
Ruta- Baga. a 8 e S 
a | Lari bb +r 
2 <j 
RR CMO h SPS Ok RNS tes a sete ke view ee 4 40 
Sener a lads se a ele ee 14 14 
Perorerotran lean.) Feu Ohh Ga ecw head o's tau 18 46 
paren Campion... 0 3 oes ee es LEO 12 39 
Mvemeuuny burpie Lop. tel. 9 F. 2GO Se oe cca eee cad. 13 34 
Synonyms. 


The Improved Purple Top Mammoth, Ferry, ’85, and the Purple 
Top White Globe, Howcroft, ’85, appeared identical. 

‘The Laing’s s Strap- Leaf ruta- baga, Howcroft, °85, was evidently a 
misnomer, as the plants were not Xe strap- leaved.” 

Sample. packets of four varieties of turnip were sent to us for 
trial from the Department of Agriculture, and were tested for pur- 
ity. The names were Purple Top Strap Leaf, White Flat Dutch, 
White Norfolk and Yellow Aberdeen. 

The ‘* White Flat Dutch,” proved to be the same as the Early 
White Flat Dutch Strap- -Leaved, Fer., 83. The ‘Yellow Aberdeen” 
was the purple topped variety of this name, but many of the roots of 
this and of the White Norfolk were off type ; no more so, however, 
than have been roots of many other samples tested. 


ONION. 


Seeds of the following list were planted in the garden April 23, 
in rows twenty-one inches apart, on soil prepared as noted for the 
beet. ‘The plants were thinned when sufficiently large to one inch 
apart. ‘The different rows were marked ‘‘ripe’” when the tops had all, 
or nearly all fallen down. 

In order to make the comparison of the average weights of the 
bulbs more accurate, and at the same time to avoid the use of deci- 
mals, we compute the weight in ounces for one hundred average 
bulbs, instead of a single root as in the case of the beet and carrot. 























s | | 82] 22] 2a 2k 
ee em: onl 
Onions. ee ane 2 = 5 = Ge = 
2° | be | 58 | 58 jE Ss 
a a) ZF |Z __ <& 
OZS. 
Bedfordshire Champion_.... -......./Oct. 3--| 163 ) 20 338 
Bloomsdale Extra Early Red__.-.---- Aug. 18) 117 0 41 
Dark Red August (Fr. rouge vifd’aout)|Sept. 5-| 1385 0 21 361 
feeriy ed Plat (Thor,)....2----...+--- Aug. 20) 119 0 69 216 
Meeeee eateg int. Vil.)}.........-....-.- 119 0 94 195 
SIV OAT Ne. wkd, (onside ‘sept: 12) 182 5 55 365 
SmEIvaNy Hite OUDG >. o 2b. 20 ls. 2. Aug. 18) 117 0 53 75 
Extra Early Bloomsdale, red -_-_----- Aug. 22) 121 0 68 127 
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=| 7) Set +H NM 
Bea | 2a eee 
Onions. Pie <3 S52 | 22 |.3a 
Sr a (oS oe ae 
oS c8 ro 38S | sg |eas 
A Oy Pe ney eee o & 
Hxteguiatly lat Hed .. i. <c<ceeenes Aug. 22] 121 0 54 
LSE BILaU Soke Aca eae eee ote ae nw ae July 80-| 97 0 31 68 
Filgeladeria Qi 422 +. ean ee eee ace Sept. 23] 1538 1 30 466 
Giant Red Italian Tripoli -...-------- Sept. 27| 157 0 41 483 
Giane Rocca (Hen:). fo o.cc secen sues Sept. ao al 2 38 463 
Giant-Roeesa (Thor)=-<-.< 2: ese see tS 131 0 47 608 
Giant’ White Garganus.~-_.-----4--- Aug. 22] 121 0 49 308 
Giant White Italian Tripoli .-.------- 121 0 29 160 
CTODGAVLAUCr ay ee eee oles ee atae Oct. 3--) 168 i 15 890 
Pniden: (UT. iauned) oe. a> «> cues Sept. 15} 145 2 41 284 
Golden Queenbice whe - Se de soep Oct. 3.-| 163 4 35 351 
Improved Hard Russian -..-.-------- A 163 0 60 413 
arcep Rede co: peek’ = ahi ees Sept. 5.} 135 2 58 414 
Taree wed GlOUG. 2k. oe eae ee ees Sept. 15) 145 3 50 542 
Large Red Globe Southport (Hen.) --/Sept. 5_| 185 3 58 457 
Large Red Globe Southport (Thor.) . -|Sept. 4-| 1386 1 45 455 
Large Red Wethersfield ---------.---.-- Sept. 4.| 136 1 59 408 
Mammoth Silver js.pup. 304. ee Sept. 15] 145 0 12 
Mammoth Silver King ----.---------- Aug. 22) 121 0 52 327° 
Nasbey siMiammoth. 2... ne eee Sept. 20} 150 6 30 450 
Neapolitan Marzagole ---.--. -------- Aug. 22) 121 0 47 180 
New. Queen (Grep) Yo 6-0.- -S2--e Aug. 1.| 100 0 51 65 
Mew; Queem (Sib. ie 4 ees eet July 30- 97 0 14 
Pale Red Bermudas zoos cue ee «aes oe Sept. 3_| 183 0 59 445 
Pyramid, “Orey CGN Vis sae nae tae ie Sept. 25) 155 11 22 419 
QUG6n 1... doa. o ee Re ne eins Aug. 10} 109 0 32 50 
Southport, White’ Globe... -. 2.200. Oct. 8.-| 1638 3 14 625 
Southport Yellow Globe -..--..------- Sept. 28] 158 2 22 605 
White Globe (Thor )222. 212 ea ee Octy 1.) 161 0 8 637° 
White Globe (Fr. blanc Globe), (Vil.)--|Sept. 15) 145 0 73 416 
White Portugal, (Chora 49.4 cbiad ae .: 145 1 49 407 
White Portugal, or SilverSkinned(Hen) My 145 al 388 455 
PYG Wa LIAM VOT ote tesa ate een eee aerate Sept. 5.] 135 0 5 540 
Yellow Dutch, or Strasburg_---.--.-- Sept. 29} 159 1 <2 716. 
Wiellow. Globe Abd oreu. Gert aaa. 4 159 1 35 571 
Yellow Globe Danvers (Hen.)_-------- Sept. 15) 145 1 21 712 
Yellow Globe Danvers (Thor.) .------ Sept. 30] 160 0 18 673 
Yellow Russian (Fr. jaune de Russiee). |Sept. 15) 145 8 39 307 
Yellow Hard Russian Imp’d (Fr. jaune 
aur'dé Russiebiii. 200y LO eects Sept. 18] 148 9 | 106 162 
Yellow Straw Colored (Fr. jaune paille 
Aes VOLeie)> eee ee eee EE PINs Oct. 32-4 168 7 29 443 
Yellow Villefranche (Fr. jaune de Vile 
seepanche: ot ecm. ee a Pee Sept. 5.1 185 | 2 75 | 257 
Synonyms. 


We have not as yet (Nov., 1885) found the time to make the care- 
ful study of the bulbs of the different names, to warrant us in saying 
with any degree of confidence which ones, if any, are synonyms. 
We must, therefore, postpone our testimony in this case until our 
next report. 


Tests with Large and Small Onion Seed. 


Onion seeds vary considerably in size, even when gathered from 
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the same plant. In order to discover whether the individual bulb is 
influenced by the size of the seed that produces it, we sifted the seed. 
of nine packages, and planted the large and small seed in different 
rows. ‘The results appear in the following table. 















































Large Seed. Small Seed. 
S so) 
qi Saale laa e | Bi: nil Bare 
a. ots | Po a Oe en | Mod 
EG |G-x/OO|VO/OG 4 BY iti OCoS\oDg 
2 jaelif@eiesless & |aei(eslesleas 

O-s S\lsool'g S|-e o's f=) qo 
a” |2S|ES EA) su7 || 2° [es ES Esl on 
A [Reza le°s|| A IAF lqce 
OZzS OZS. 
Bedfordshire Champion --_--- Oct. 3.|163_|..9.|.20.|..400-||Oct. 3.|163_|..6_|.35_]..-308 
Bloomsdale Extra Early Red|Aug’.20/119_|..0_|.56_|_----- Pie. ISL fale Orla le | -onaas 
Early Red Flat (Thor.) --.-.-- © 1119.|..0_|.69_|_.217- || Aug. 20/119_|..0.}.69_|..-214 
Early Red Flat (Vil.) .-....--- ee PIS O98 12S © 1979.|..0.!.89_]..-194 
Early White Round -..--_._-- Aug. 18)117.|..0.|.62.)..119- || Aug. 18/117]. .0_|-45-] - 153 
Extra Early Bloomsdale Red] Aug. 22/121.|..0.|.70.|..183. || Aug’. 22)121.|..0_|-67_|_.-.69 
Gaanu 1O0Ct 2.2.22 252055225 Sept. 1.|131_|..1.|.48.|..531- ||Sept. 1.1181_|-.0.|-47.|-.-671 
Giant White Garganus ____-- Aug. 22/121_|_.0.|.48 302. || Aug. 22/121.|..0.|-5C.|..-310 
Mie. GlOD@..34-6-0---.c-.--- Hel Ae 15)145_|..0_|.66_| 452. ||Sept. 15)145 0.|.81.}.. 400 
PAVE gS Onn = Sse ae ree | 128. -60_|_.-800- 128. {57_|.. 289 











It appears that the very slight difference is in favor of the large 
seed. The bulbs of Extra Early Bloomsdale Red from the large 
seed weighed more than double those from the small seed, a differ- 
ence which is much more marked than in the other varieties. Had 
this variety not been planted, the difference would have been in fay- 
or of the small seed. We cannot, therefore, consider the question 
settled from this experiment. 


Compact vs. Loose Soil for Onions. 


In 1883 our experiments indicated that a compact soil, with a mel- 
low surface may be favorable to yield in the onion. In 1884, a simi- 
lar experiment, on a larger scale, though the crop was nearly a fail- 
ure, gave some evidence in the opposite direction. 

Werepeated the experiment the past season, and the result judged 
from appearances was decidedly in favor of the loose soil. Through 
the blunder of an assistant, the crop was not weighed. The differ- 
ence, however, was so decided as to cause remarks and questions from 
many visitors to our garden. | 


MELON. 


We made two plantings of the melon. The first May 19, on in- 
verted sods in the cold frame, and the second May 26, in the open 
ground. 

The latter planting was made in drills prepared by digging trench- 
es a foot wide, eight inches deep, and twelve feet long, placing in the 
bottom of each a layer of well rotted manure three inches deep, cov- 
ering this with the soil thrown out. Thus a slight ridge of mellow 
earth was formed, on which the seeds were planted about 2 inches 
apart. ‘The drills were 7 feet apart. 

On June 22, plants were taken from the cold frame and set out in 
these drills ‘wherever vacancies appeared more than a foot in length, 
and later the surviving plants were thinned to at least a foot apart 
in the drills. 
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The following data were noted: 





Musk Melon. 





ACGME (OCILTORt ele 2. kook ee st oe eee 1 
Alibre Nu perth es). oo bee ae So, een mee 
Arlington Green Fleshed.-.--.------- © ---------------- 
Bay View (Hen.) <--.-----2-%-+--2-2 2-5------2--i--2----- 
Bay. View (Sib.)..-.. ---.- 2. --++-----4----s-c9--sener-n 
California Nectar (Hen.).--.----------------------------- 
@alitormiawN ectar (SiD,)- oa. - 5 pee oh eee ce ee eee 
California Yellow Fleshed Citron -.-..------------------- 
OE) 11) 6 OA cg DS) 8 RRL cea aC Dy PUD AUT Sake ake cree 
Cavaillon Red Fleshed, (Fr. de Cavaillon a chair rouge)-- -- 
Colorado, or Banana 
Early Nutmeg .-..------------------------------------"- 
Early White Japan__.--.-----------------------------+-- 
Fine ValparaisOse:) -.--- - age. 4b aaa pe Ae ile NE ah, 0: 
Golden (Netted Gem... 2-52.28 oe ee ah ee Sheets eee 
Green Citron (Greg.))... 2. 2-- «+ sun ee ee seem eee ome 
Green Citron (Hemi) 1 2 40 snus tate is ee ees 
Gryéan Montreal 258400 2ic be ee tec ee donee eee ee 
Grower’s Pride 
PLACKENSACK yb n ee one = aoe Oe 6 ee eee a aan Mae ee are 
Hardy, Ridges ve ee gains eet eee eter eee aera 
Improved Christiana 
Improved Green Nutmeg ---.---------------------------- 
Japan Coral Fleshed....-..------------------------------ 
Jenny Lind Citron... 2 200 2 l a eee = caste erie 
Large Yellow Cantaloupe.-.-..-------------- ------------ 
Loge Persian Gui oe lee Se nen ae eee Se re 
Miller’s Cream, Nutmeg: 2iu2.4-b00- ces elsS: alesse reed 


ee ee ne MY bt 


ee ee eg ak on 


Montreal Market 
5508 2Ye WAG P01 Gohan aia agile Nes lien Ep Mls aah ie hs 89 1g fe 
Netted Nutmer a oP ee cee aera eee 
New Golden Perfection 
Mew. Surprise iis seo uib sli che pales peel ae be ee ees 
Oblong Netted (Fr. maraicher de Saint Laud) 
AUICRSS Co he ee kas Od ere rec aaa eee ae ae ae 
CEPR UNETLER GAR ee coe ie eel eee one oe in eee ne ao eee 
Passy Cantaloupe (Fr. cantaloup de Passy) 
Bingon DRGs aan ame Cte epee anise ea eter ne os eee 
Prolific Nuimem 2.22. tis os 2 Se ee oe ee 
Shaws Golden Snperby.. 220. —- oes of 4- See pe sete 
Sills’ Hybrid iGrag.) ee re ee er ae ee 
Sills Hy brid (CWO 6 tuts wee week ae eae ase 
Skillman’s Fine Netted 
Skillman’s Netted 
Surpribesc isc lee te eel saat eke qek bees seeps eee 
Sutton’s Green Citron 


ee ee 


African SPO BOT Oa IS ety Pes Se ae te ee 
Dark Icing, or Ice Rind 
Early Mountain Sprout 
Goodwin’s Imperial 
Fee yes. ey eee ee Ie pie ete th eens ee eee 


batidreth’s (Boss 2h). Po Ve A . ONO EPL oe eae 
Landreth’s Long Light Rind 











First 
bloom. 


July 











‘3 

=. 

2 

cs + 

4 

9__|Sept. 14- 
182) Paes 
9 he YA 
103) 0 ae 
9. Saeeee 
10:1) eet oe 
Sh uewtiae 
163) iting 
Oe ea 
20_|Oct. 9_- 
13_|Sept.17- 
10} % fansite 
Ooy Yt ase 
LO shankivee< 
101 aaa 
14e "ore 
103) (abe 
10.) “See 
jm ee wr: De 
PEE Ota hi 
1174 tee Sone 
13_|Sept, 30- 
Salt flSe 
AQ lin tee 
9). Ft eae 
Pd ea 2 St 
1i2\Octauee 
9_|Sept. 27. 

| Prior 
9_|Sept.18- 
On 7 Seal io 
Qe AGS 
1B ot See 2 
9_|Sept. 18- 
Qut\t fai 
QB) Pe rales 
Oia age 
LOH Soe 
16.1} 72) Seite 
Out et eee 
18 .\ 45 peice 
18:) cease 


igi OS Ee 
13_/Sept.29- 


13_| “ 19. 
PE ES 
10.) 2 AG. 
28_|Sept: 27- 
20.| * 24. 
154s ae 
99.| “ 25. 
23] « 19. 
22.| * 19. 
25.| “27. 
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It appears that all of the varieties except three, viz: the Hardy 
Ridge, New Golden Perfection and Sill’s Hybrid, are marked as hay- 
ing ripened at least one fruit. The Grower’s Pride was earliest, ma- 
turing its first fruit September 4th. 

About August 27 we were visited with a cold period, and for 

‘three successive days a chilly north wind blew. Although the 
mercury did not descend below forty-five degrees, the melon vines 
seemed to be affected as if injured by a slight frost. The shrivel- 
ing of the leaves increased until towards the middle of September, 
when the plants appeared to have died. The fruits on the greater 
part of the plantings, therefore, did not ripen naturally, and hence 
we were able to make no notes as to the comparative quality of the 
different kinds, nor but few descriptive notes. 

The Netted Gem, Hen., ’85, Golden Netted Gem, Thor., 85, 
and O. K. Netted Gem, Everitt, ’85, appeared identical. 

Of the watermelons we planted but few varieties, as our past expe- 
rience with this fruit has proved very discouraging. With the ex- 
ception of the Karly Mountain Sprout, which ripened rather early 
in September, the varieties noted in the table ripened in the same 
manner as those of the muskmelon,—through the dying of the 
foliage. 


CUCUMBER. 


The varieties of cucumber were planted in precisely the same man- 
ner as those of the melon, with the exception that the seeds of the 
first planting were planted in the cold frame May 20, instead of May 
19th. 

We noted the following data : 








v ee 
ra nd = os 
n 5 ee 
Cucumber. a § a8 Ze 
rane ax 2 
MeemerrresiO! All 22 fo. fF ob lois Jee 4 newt July 15_|July 28_|Aug. 19 
Pete ite Japan "55 Lael Lor. Uke rule ‘« 10 |Aug. 1__|Aug. 25 
Peet rolitte Picklingy 22144) 2 2elL tay. 2b ‘ 9 |July 28-|Aug. 25 
I Pe NS a Lk ae in ene Mae wa ws ‘* 20 jAug. 4__|Sept.15 
RI eS ee oe oe le “« 9 jJuly 30_|Sept. 1 
meere ty Wate Donneuil 7 ce! *« 18 |Aug. 1__|Aug. 31 
Bemeecerrect Pickling 2).2. (Uo feio2 2 Loe. DS af Sept. 25 
Beers hive) Spine viel lle oo de os ‘Ss 110 f Oct iw 
eer neebickle.4 Wiese sei yg pe. lL opas ‘* 13 |July 30_|Aug. 22 
BEGNOIASPCEN (00 ou fag de Ne ‘« 10 |Aug. 1__|Aug. 26 
Very Long Green China, (Fr. vert tréslong de Chine)| ‘“ 9 |July 27_|/Aug. 26 
SME TITIGU toh Ln cc icia hina Sea Oo ee A0 Aug) 1. Sept: 2 
Remar (tes .) ue Ol Lhe Bet “ 10 |July 30_j|Aug. 27 
See GL ill’) oh OB Saad vO om ay * 10 ‘July 27_'Aug. 27 





The varieties were noted ‘‘ of pickle size” when the first fruits 
were of the size of the little finger. It appears that the Very Long 
Green China (/r. vert trés long de Chine), Vil., 85, attained this size 
earliest, though there was practically little difference in the differ- 
ent plantings. The plants of the Jersey Pickle, Land., ’85, did not 
prosper, which may account for the lateness of this variety. 
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Synonyms. 


The Landreth’s First, Land., ’85, appeared the same as the Turkey 
Long Green of same source. 

The O. K. Perfect Pickling, Everitt, ’85, was not distinguisha- 
ble from the Peerless White Spine, Greg., °85. 
The White Japan, Greg., ’>5, also Till., °85, was the same as the 
Early White Japan, Thor., ’85. 


Experiment in pinching the terminal shoots. 


We repeated with the cucumber the experiment tried in 1884 with 
the melon; that of pinching off the ends of the runners when they 
had attained the length of two to three feet. The experiment was 
made on two rows of the White Spine variety each containing 52 
plants. The pinching was commenced July 22, and the vines were 
passed over at frequent intervals, and all shoots or branches pinched 
back as they attained the length noted, until growth ceased. ‘The 
cucumbers were gathered as fast as they became of pickle size, the 
first picking being made July 29, and the last Oct. 4; and the yield 
of each day was counted and weighed. We give the results in the 
following table, in which the yield for each week is given separately. 











Pinched Row. Unpinched Row. 
Number. Weight. Number. Weight. 
">> OH OF —L_—Ppav 
July 29to Aug. 4 incl.--..--. 429 Tlbs. 2,°,.02. 272 4Albs. 8% oz. 
UVES gi sed ease Bg er DAd het ey 196; Bs) tees 
é es 6 ce 18 oS la eee west 965 5 cé 3375 ce 808 5 6 94 cé 
ae 19 ce ce 95 oe cea 2 eek 485 6 ce 152 ce 371 6 (as 5-35 ae 
cB 26 TEV Septal ni sie eae 256 2 ‘* 14, * 192 3 * 0% ‘ 
Sy fai plen fata Raniiioae POS: Som & 188 sg Bees vaSebeaes 168....9,.266) Seon ance 
e 9g oe ce 15 Oe PAE SS 153 9 a3 1144 ce yy 8 ¢ 1142 ce 
ce 16 6c Ce 992 HS - TONEY een 68 2 6é 24 ce 62 1 sé 743 Ce 
ae 93 66 ce 99 a So ER 9() 0 ee 6z cé 58 1 “ec 1255 ce 
PAS SOO Gt ut me” ae te Sy pad atv Litas 97 8 4 oneme 
Total 2115 36 08 1901 36 154 


It appears from the table that during the first two weeks after the 
plants commenced bearing, the pinched vines gave the larger yield. 
Later however, the unpinched ones gave the larger yield. The totals 
show that there was no marked difference in the product of the two 
rows, the pinched one exceeding slightly in the number of pickles, 
and the unpinched one in weight. We could hardly expect that two 
rows similarly treated would give more nearly equal results, and 
hence we infer that in this experiment the pinching was not fol- 
lowed by any marked increase in yield. 


SQUASH. 


Seeds of the following list of squashes were planted in the garden 
May 27, in drills prepared as for the melon, twelve feet long, and 
seven feet apart, one drill to each name. The seeds were placed 
about two inches apart, and the plants thinned as_ they commenced 
running, to one foot apart. Circumstances proved very favorable to 
the growth of the vines, and long before the growing season had 
passed, the ground was densely covered with foliage, making it dif- 
ficult to trace the rows. . 
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In the table we have noted the date at which the different rows 
formed the first fruit four inches in diameter, calling this stage at 
edible size. The distinction when applied to both summer and win- 
ter squashes, becomes arbitrary, but no more accurate method of 
measuring the comparative development of the different varieties 
has appeared to us. 





m 








2g = = S 5 P 

Squash. xO ee se ne 

: BED Seba es a iaae 

A= Oo A= 
Been aLrOW eases stop 0 5--_F July 202). tie 154| Aug. 3_-|----- 168 
Brazilian Sugar, (Fr.Sucriere du Brésil)| ‘‘ 20-_|----- LOAE ew bad 
SPR OPOORUCOK, once hie Woe 4 spo- 4 © Sine fates » 161)Aug. 5.-|----- 170 
(oe SRL Ween ali Ragin ag mt psy a a a ae Be 20 eet D4 er One [lone 170 
Geneva Bush, (Fr. CourgerondeGenéve)} ‘ 18_|----- LAT piss) Avereouse 169 
Pereeireesiri ped. bergen, ot. ai 2-4 ae se vas yoy «a TAO 4 tie ea ene 168 
recmetriped busn.....- 2022. -2-- Ad i sya oe LAD citinys Bele oon «6B 
Pit aoar. eet ates i et 3 kk Ooo Ua age eae 154). a1 SOR RL 
Landreth’s White Turban --.--------- one Teenie TOLVA gs Sete na 173 
Mie WOCOSNUE: Jee . +94 os8 4 ae <.8$ ay 4 ene aa 154 Se Ggsie-See 171 
Long Green Crookneck _2.-...- ------ CR OA CGE. 3 AI 180 Siete ee 178 
Low's Premium Hybrid-------------- ae oh 3 ahd So Ties ca Ones 
Pammamety OT on oo i es oe 4 a TOO]: 2 [oa ee 
ERE ONQE ie a a te te ACSA io Soe 156): Ze edd eee 
New Marblehéad 2) 20ST 2.25 224.05.2: 68 Pa Bae cha LOG sees os ee 
IN MDA Vier be ek ad = toa oe tae oO Ade. bay d papel any intiannie th 4 2-9 
Patagonian, (Fr. des Patagons) ------- a20 ft aes 154|Aug. 6.-|----- 171 

Striped Custard Marrow, (Fr. Patisson 
BORE et atlas 0 sien Rae hes be SOL ae ey TOA secur Oc (aes 173 
Bm ot epee ee). Shs ed ale | eo 2k Oe BS 164)... Juedd eeetietee 
Vegetable Marrow, (Fr. ala moelle)-.-| ‘‘ 15_|----- 149) Aug. 8. 2)-222- 168 
White Warted Flat Custard Marrow, 

(Mra blanc plat galeux) --..-..:2..22 Ae Bs Biya fee is, 149} vil 4 tl oi 169 
YellowElector’sCap,(Fr. Patissonsjaune| ‘* 17 _|_---- LB TAS SKM eee 168 


Synonyms. 


The Yellow Elector’s Cap. (Fr. Patisson jaune,) Vil., ’85 was 
the same as the Early Yellow Bush Scallop. Sib., ’83. 

The Marblehead, Hen., ’85 and the New Marblehead, Thor. 85 
were the same, and the New Olive, Thor., ’85 was the same as the 
Olive, Vil., ’84 grown last year. 

The Geneva Bush squash (Fr. Courgeron de Geneve), Vil., 85 was 
a very thin fleshed variety that appeared to have little value in our 
climate. 

CABBAGE, 


Seeds of the following list of cabbages were planted in boxes in 
the greenhouse Mar. 30. As the plants became sufficiently large, 
sixteen of each, with a few exceptions, were transplanted to the gar- 
den, in rows three and a half feet apart, and eighteen inches apart 
in the row. The transplanting commenced with the earlier varieties 
Apr. 27, and ended May 18. 

The soil was prepared as described for the beet, and was kept free 
from weeds, and well cultivated during the season. 

The damage from the cabbage fly was quite serious, which necessi- 
tated resetting the plants several times. 


126 


On June 22 and 26 the remaining plants of the different varieties 
were set out in the same manner as those set earlier but on rather 
less fertile soil. ‘These constitute the ‘‘late planting” in the table. 

The data noted are as follows: 

















Early Planting. Late Planting. 
Ya ait —_ aia mm ae ae | Oo ON OOOO 
@m mn Ll ica] mM mM we Q 
> seas Se) Soc tenes A |S .|c =P = 
3S B+] | oS Sm Sala -| Blan 
Cabbage: Se lesissiseleties| 83 assessetiss 
eH [eslcbeelsgios| SE | aelecleelsales 
BS |eslCs/Cs\S sito) Bs [Bsloulosita 26 
ha Blom Ship Sis] | ae AS a|\SF[> Pip 
ene ea el la ee ge eee ee 
Bacalan Late, (Fr. Bacalan 
BCOS) ee ts es Aug. 10] 181} -12-|_12_|_514| ..45|Sept. 15] -167}..4_|_.4_|.5._|..92 
Bloomsdale Brunswick ------ $12] .133) -29.|-22.|.9.-|.100|Oct. 7). 188).-9. eT i Tee 


Bloomsdale Bullock- Heart ..| ‘ 10]-131/-21.|.21.|_8..|..93 Sept. 27|.179) .-6-|-.6_|-8._| 97 
Brunswick Short Stem, (Fr. 
de Brunswick a4 pied court)}| ‘“‘  12].183!.15.|._5.!.93@|..99! ‘* 30].182].-6_|..4_|_9._|..82 





Gannon Ball .2-se.oias 4. o'< 6° - 10} 181}: 10.) 510.726. 3}. 45) S191 VT A eee 
Danish Drumhead _-._------- +6 4) 125} -16-) -1225.82_|° 921" **” “SO 182i 400 ast. (aes 
Dark Red Drumhead, (Fr. 

rouge gros).------ RAS 5 “6 4/125] -18-|_18_| 614]. .69| Nov. 10] .223].10_|__8.|.6..|..40 
Dark Red Pointed Headed, 

(Fr. rouge conique) -...----- July 20|-112| -12-|.12_|.544}..51 
Dax (ride: Dax). oe Nov. 10} .225] -12.|..8.).944]..98}Oct. 17}.198]--6_|..2_|.9._|.103 
Earliest Blood Red Erfurt-...|July 25}_117|-14-)|.14_|.4%%4]_.24 
Earliest White Erfurt___.___- Aug. 6|.127|-14-|.14 |.5446|_.42|Sept. 6).158] .22-|.22-_| 544] ..38 
Early Bacalan, (Fr. Bacalan 

hati?) 225 Levens AS SOR Aly 6} .127| -12_| .12_| 644] . 58 |Sept. 10} 162]. -8.}_.7_|.7..|-.72 
Early Bleichfeld -.--.-...-.... - AL T2516) eo) 52 
Karly Coné.s.4. 4. 2..aae fen *¢  6} 128} -21.|.21.|.6._|_.387|Sept. 21] .174].-7-|..7_].7..|--64 
Early Dark Red Dutch, (Fr. 

TONLE Petit) 7.2 se ‘6 28]. 149] -10.|.10.|.7..|..68] ‘* 15}.167|.10.|_.'7_|.4%4]_.33 
Early Dark Red Erfurt(Greg)}| ‘“S = 3/-125).15-|-15_|.534}_.85| °* 15}.168).-3-|-.3_|.544}-.41 
Karly Dark Red Erfurt (Vil.) 

(Fr. rouge foncé hatif d’ 

Erfurt)’ .J2 <2. 22)..282-.22|Suly’ 20|-110)2T1-| Th). 446) 22771, > “> * 10) 162) SE eee 
Early Deep Head....------_-- Aug. 25|.147|-15_|_.9.|-934].102| ‘* 15).168]--6-|..5_|1144].161 


Early Dutch Drumhead, (Fr. 
de Hollande pied court). -.-| Aug. 25] -123).15_|.11_|.7_-|..56| ‘* 15}.168]..7_|_.7.|.644]..49 


Early Jersey Wakefield _-_-___- ‘6 12} .184).10_|.10_|_644] _.44 
*Karly Ox-Heart (Vil.) (Fr. 
coeur de boeuf petit). _----- “© 10} .122) .14_).14.}.6%4]..83| ** 12).155)_11.).11.).544] ..35 
Early Ox-Heart (Greg.)..----| ‘* 10}-132}-15_|_15_|-7__|..64 
ORTLY SPAY IS Coe ae tied s cone ** 10} -182] -10-| -10.| 744] . 44 





Early Paris Market,(Fr.coeur i 
de boeuf moyendelahalle).| ‘* 4/.125).15_|.15_|.64%]_.41|Oct. 17|.199]--6_|.-6_|.744]..84 


Early Winnigstadt-.-.....---- oy toa 120|sele eel 262 oie ebe 
Barly orks (Grego. 152-406. 6 12} .184].19_|_19_|-6._|__53 
Early York (Vil.) (Fr. d’ York 

metic batity) fee lo ee See SF 6) LIST I2 E12 Ges) 261 
Enfield Market..-..-....-.--- ** 14]. 186] .19_|-18.|.6.-]..51/Oct. 17|.200]..4.|..4.|.544]..40 
Fottler’s Improved Early 

BSTUNS WiC ke eee ee ee 62128) 2202) 2202)102 2145 
Fuuel, (Fr. de Fuuel) -_.----- ‘6 12.183] 13.) ..8.|.844] 78 
Garfield Pickling.__-. EN, ¢ 12} 182] .18_|.11.].544]_.48 Oct. 17|.200}.-9.|-.8-|-5.-|.-381 
Green, Glazed soa es ene: Nov. 10] .224| ..7_]..1_| 544]. .82 
Habas, (Fr. de Habas)---.--.-- ** 10} 223} .14.|..3.|.844] --71 
Henderson‘s Early Summer 

(Grea?) Petes Bee ee Aug. 4/.125|.10_|.10.|_8._|..64/Sept. 15] .167|..'7_|..5 |-544|. -64 
Henderson’s Early Summer, 

(EL OTi.) eae Sy Re AE ve Oct, 17|.157|_-5-|--5.|.844]..89 
Landreth’s Earliest _.....---- July 18]-103).10-_|_10_| 544} _.38 
Landreth’s Large York ------ Aug. 4/.125].13_!_13_|_614)._47 
Large Late Flat Brunswick, 

(Fr.deBrunswick ordinaire)| ‘* 1}-122].13.|.12_|.'744|..61|/Oct. 17}.199|-10_|..9_|-714] ..62 
Large Ox-Heart (Vil.) (Fr. 

coeur de boeuf gros)-_-..---- fo a 410125 [210s] a Eves .48 
Large Ox-Heart, (Greg.)-_-_--- July 27|.117).15_|.14_|.'7__|..49 
Large York, (Greg.).___.._..- Aug. 4}.125}.21_|-21-]_6__|..538 
Large York (Vil.), (Fr. d’ York 

RTOS) Ae ON eee Aer SG 21 27ioleeielceeonet esa 
Late Flat Dutch (Vil.), (Fr. 

de Hollande tardif)._...-_-. ** 10.132] -11.|.11-]-7..|.-48|Sept. 15) .168} ..5.|..5-|10._|.140 
tLate Flat Dutch (Till.).....- Oct. 17|-157|..7_|..7-|-8he|--93 
Lingreville (Fr.deLingreville| ‘‘ 12|.183]_15.|.13.|.7_.|..53|Sept. 10] -163)..9_|..7_|.6..|..50 
Tittle: Pixie=e e-em enee ee rs 5] 126] .14_|.14.|.814]..99] °* 21).173)_.6_|..6.|.744]..64 
Low’s Early Peerless __..-.-- oO 6127/1010 8. ATL. SS QE TB 1222 Bee 


* Planted April 10. + Seeds planted May 13; plants transplanted with the others. 
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Early Planting. 


— 














, Blas iSoaha CHET eS 
Cabbage—Continued. Sed By as Sig | So c= B av Bei a! ge 
SO jf@Sleaslsojsllag) So |SSiSlisoig igs 
mae BS) oF sis alisS vei HS Beles yd 
Zk |PElScSelSsleE] BE lessee blsgies 
RE |Sal/s5loSie8le6] SS |sS|Ss S|e8 a 
om Ow On|o a > 
Aw iti | FO Ree asia 
Marbled Burgundy, (Fr. mar- 
bré de Bourgogne)--.------ Aug. 10|-181|-14-|-18-|_514|_-38/Oct. 17|.199|.10.|.10.|_514|__44 
Marblehead Dutch. __..------ 6" 20} -141 | -18.|-12-| 9. -).108} **. 17|.199}.11_].-5-]-72.].- 
Marblehead Mammoth-.------ © 12} 183 | .21_}.16_)10__| 148 
Newark Early Flat Dutch.-.-|July 20-110} -23-|-23_|_8__|..63|Sept. 22|_174|_..6_|..5_|.814| .100 
Nonpareil Early....--.-...--. 6) 98).118 |_15_|.14.|-6__} 45 
Original Fottlers.....-..-...- 6 25) -115 | .24-| 23.7146) . 57 
Padilla Purple Pickling -_--- Aug. 6|-127|-14_|-14_|.5%)__43 
*Pomeranian, (Fr. conique de 
POMELANIC): 24% 2. ts 42. ** 6} -118 | .18_| .18-| 614] _.69|Sept. 12] .155)|..9.|..9_|.614] ..64 
Premium Flat Dutch __-__--- 6 12] .183 | .29_|.26_| 9146] .185 
Quintal Drumhead,(Fr. quin- 
(oh. eS ee ee Sees Sept. 15} -167 | -11_|-11_|.914|..92}Oct. 17|-199].10_|..8_]_814] ..73 
Rea Prumhead ys 204.2 Aug, 8}-129)-13_|-13_|.6._|..58 
Rea-Ditaee 441 2. 2sh0.0.4.¢ ** 8} 129} .10-|-10_| .644]..57;/Oct. 17).199]-16_|.15_|_514} _.37 
Saint Dennis Drumhead, (Fr. } 
de Saint Denis) ........-_.- “6 22] .148 | .12_|.12.| 844] .108 
Saint John’s Day Early, (Fr. 
ot ae July 28} .118}_11_|.11.|_644] ._48 
Saint John’s Day Late, (Fr. 
ORMET OTOS) 28 ot. 55 fee L IS Ieee age. | 850 
Schweinfurt,(Fr.de Schwein- 
Sty eek NTS EE Aug’. 15} -136|_.7_|.-5_|10__|.116 
Schweinfurt Quintal)_______- Se Atel lero le Ooo pe 
Stone Mason Me. 227002 enh ‘6 28} -149|_11_].10_]11__]_154 
Sugar Loaf, (Greg.) .....---..- 6-12] -188 | .22- | .22_| 544). .41 
Sugar Loaf (Vil.), (Fr. pain de 
SUCEO) eee ew tease ee $$ 10/4181) 122 (211211614) 5.48 
‘Sholig’s' Ie WeriVs Ws ee ee eee *€ 20) 141} -12_|-10_|_9._| 107 
INESAWATW gis 2) 0 ened a Se Rar Sea |ekss eles 12825). 288 
Tourleville (Greg.)...._------ © 28} -149 | _21_}_14_}.'744|._%3 
Tourleville (Vil.), (Fr. de 
UMPC ViliG) o..6: +s. -%- <2 6} .127 | -18_| .12.|-7__}_-59| Sept. 30] 182] .11.]_-_6.)27.2|..79 
Vaugirard,(Fr.de Vaugirard)} ‘* 12)}.183|.14_|.13_|.744|..63 
Very Early Etampes.-.------- 8} 124 |-20_| .20_| 544) ..52|Sept. 27| .189} 11. |.10_| 614]. .45 
Vilmorin’s Early Flat Dutch} ‘* 12/]-183]_.6_|..6_)|_844|..94 
Wheeler‘s Cocoanut -..------ e110} .181 | -26_|_25_| .614| . 58 
Wheeler’s Imperial _._- ------ ** -10|-181| 11.) .11.|.5..|_.81|Sept. 15] .167|_.9.|..8.]_6../..50 
Winnigstadt, (Fr. pointu de | 
AVIMNIgstACh) eco cece. oo ee July 80].120].14-_|.14_|_.514'..46 
Early Planting. Late Planting. 
pated ee 77 EY et ee eR Bee Ss aRSeS ae 
o. leglegiz.(csles| Sy salS_le_|ceise 
Or og 3) tem uo} on wn tom 
Cabbage Savoy. oF [feclSeSsig) asf So jea aha ose] 437 
os we Pl |S lB oe 2 HBSS Sls ale i 
BS |BS/SECRMS co) BS Ealesosjegl 
ee |SelogzleRl[e Olas] BT Sale [ship olas 
ic e Zw lee <3 Fa IA Plz, Zz \|<> <3 
Dwarf Early,(Fr. court hatif) |Sept.15}-169}.14_|-13_|_8__|_66- 
Pemree OG iecd o3h Stee Soest: Aug’. 25}.148}.18_|-18-| .724] .56_ 
SRE oe poe ass gs en pe bel odOO ch ade dee |o tect. 1t | MOPbe rll lollies 9.|--0-[.0- pe cael 
Golden, (Fr. doré). _.-.... .--- |Oct. 19}.203].14_|-.-8-|.534|_45_ |Nov. 10) .225)..6_|--5_|.6._|..57 
Green Globe, (Fr. ordinaire)-. |Sept. 15] .169|-14_|..6_|_6__|_40_ | Nov. 10) .225].10_| --6.|-53g|..32 
Improved American.---.---- Aug. 12}. 135! .20_|-18_|.734]_71- 
Large Late Winter Drumhead 
(Hr de Pontoise ...........- Sept. 12! .166} .23_!-11_|.644!-47- 
Large Vertus, (Fr. gros de 
Vertus) -_._-- SELES Aug. 25} .148) -14_|.14_].7_-| 91. 
Long Headed, (Fr. a téte 
Me LERS TT S)S lea pais apieleeteit Manel Oct. .9)-193) .15_|-.2-|.514} .50_ |Nov. 10] _225) .-9_|--6-|-6__|..88 
Norwegian, (Fr. de Norvége) |Sept. 12| 166, _17_|.12.|.74¢|-64. 
Small Early Ulm, (Fr. petit 
Oo a ug. 4/127) .14.|..8.|.444} 27. 
Gemereer iti). 5.2.5 5. 4.02.2. ‘6° 12} .185} .15.|-.9-|.6..|.46. |Nov. 10] .225) .21-|-12_| .644] ..53 
Tours, (Fr. pancalier de Tou- 
OS ES a eee ept. 15] -169) .25-| .15_|.514} 31. 6 1.225] ..9.|--8.|.734]-..50 
Very Curled Limay, (Fr. trés 
TY) GTN BIE) 7) ee SSE 26a. OF epost. tee ee ee Pelee Osea | ose 
Very Early Paris, (Vil.) (Fr. 
trés hatif de Paris_... _.-.- July 2}..94|.30-|.30_|.5_.|.25_ |Sept. 10]. 164) .31_|-28_|_5._|..32 
Very Early Paris (Greg.) ....} ‘* 18)-105).28.|.27.|.514| 27. 
AVC Oy (Oe - ieee ae ea Sept. 15] _169) .24.|.16_|_644] 50. | Nov. 10] 225) .10_|..1-|.8-_-_|..66 








* Planted April 10. 














Late Planting. 
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It appears that the earliest variety was the Very Karly Paris Sa- 
voy, Greg., ’85 which formed a head of edible size in ninety-four days 
from planting. The earliest smooth leaved variety, red cabbages ex- 
cepted, was the Landreth’s Earliest, Land., ’85, which formed its first 
head in 103 days from planting. 

The largest and heaviest heads were from the Stone Mason, Greg., 
85, which produced from eleven plants, ten heads averaging eleven 
inches in diameter, and 154 ounces in weight. 


Fottler’s Improved Early Brunswick, Greg. , ’85 from twenty plants 
formed twenty heads averaging ten inches in diameter, and 146 
ounces in weight. It appears also that the Premium Flat Dutch, 
Greg., °85, Schweinfurt Quintal, Greg., 85, Schweinfurt, A pil ly qpute ts 
Sure Head, Everitt ’85, Saint Dennis Drumhead, Vil., ’85, and Mar- 
blehead Dutch, Greg., ’85 did very well. The Marblehead Mam- 


moth, Greg., ’85 produced some very superior heads, though several 
plants formed no heads. 


The Little Pixie, Greg., ’85, was evidently wrongly named, as was 
a packet of Henderson’s Early Summer, Land., ’85, one of Green 
Glazed (Fr. vert glace d’ Amerique), Vil., °S5, and one of Early 
Wyman, Greg., 85. The last three are not included in the table. 
The plants of Bloomsdale Bullock Heart, Land., ’85 were extremely 
variable, but a single plant being of the Oxheart shape. | 


Several differently named cabbages bore a very close resemblance 
to each other. We hesitate to declare such as synonyms however, 
until a further acquaintance with the varieties. We note those which 
bore the closest resemblance. 


Early Dutch Drumhead, Vil.,’85, Newark Early Flat Dutch, Greg., 
"85, and Original Fottler’s, Greg., 85. 


Premium Flat Dutch, Greg., 85 and Sure Head, Everitt, 785. 


Landreth’s Large York, Land., °85 and Large York, Vil., ’85. 

In several other cases the heads of two differently named cabbages 
were exactly similar in form and color, but differed considerably in 
size, or in the proportion of plants that formed heads. ‘The Karly 
Deep Head; and Late Flat Dutch are examples of this kind. It is 
a question whether, in such cases, the differences may not be more 
due to the selection of seed plants, than to variety characters. 


Large vs. small cabbage seed. 


As in the onion, the seeds of cabbage vary considerably in size. 
As an experiment, we sifted the seeds of eleven packets of Savoy and 
twenty-one of cabbags, and planted the large and small seed sepa- 
rately. The results were as follows: 
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Large Seed. Small Seed. 
z 12 oe[o [s8leall c. lacs iy legis. 
Ste to : Q\/On =e wo | eo g|oa 
Cabbage. So (E SibS|Be|Ee|hs)| Sz Ea sg sa Beles 
Bef Bastas/SalFs|| sk leseacsissies 
AO |S SsAsAiesi so) FS |es ealea| 8) 0 
BO IA Bi le 4S/q5]] B™ AAS 45/45 
‘Bloomsdale Brunswick _.__.- Aug. 10/181. .|.13_}.11.].914|_106 Aug. 12!-133].16_|_11_|.9-.]..94 
Bloomsdale Bullock’s Heart.| ‘* 10/181__|.10.|.10.|.8._|__90]|  « 10) _131)-11-|.11 |_84 |_.96 
MISE VemOUG aso. hc oe *, 6428.) .18_|.13_|_6..)_i891- 10/1921" .8.|__8-|-6.. _.86 
Early Deep Head.._-...._.... 5, 20/147.) 15_|-.9.|-944] 1121] **  25)147/.-9.|__9_| 94 |_ "99 
Marlyvox Hedrt ()4 2 .)./_ 2. t, 10/182.) 11. |-11_| 734) ..76||Sept. 15|-168].-4-]_-4_|17__| “59 
Karly Winnigstadt._.........| ‘* © 3/125__|.12_).12.|.6__|_.46 Aug. 4/.126|_.9.|..9.|.6__|_.60 
MATIV AON. a2 secs 2-45 24.00. u ® 12184... |.10_}-10.| 6...) ..56]), *  8/_125}.-9.|--9:) 6. aay: 
Enter market 2.00) F iS: 17/189. _|-11.|-10-| 634] ..57)/ **  14}_186]_.8_|__8 176. ..45 
Fottler’s Improved Early 
iBrimpwiok?..2@. 0b rr. “** 6/098...) 29/209. |100) 160)— 121 134hoddhad Poms 12}, 
1 Od fs yy rr “© 12/188. .|.12_|.12_|-744]_.54)|July 27|.117|_15_|-14_|_6.. ..44 
ern ete els cafe 412. 12 12. (25. 135 Aug. 4/.125)..9.|..9.|_7__|__72 
Marblehead Mammoth...-__- Sept. 15/167. _/.12_|..7-|.934].161|| “* 12]_133]__9_|__9_ 104 |_126 
Newark Early Flat Dutch ...|July 20/110..|_11.|.11.|.8._|_.59/| « 10) 181) .12_|-12.|_8. .|_.67 
Nonpareil Early...._..__..... Aug. 4/125..|__6_|..6_|-644}..48]| July 28/_118]_.9_|__8. -5¢ |..42 
Original Fottlers._....__..... July 25/115--|.13_|.12.|.714|..52}|Aug. 4/.125|-11_|_11. .8._|..63 
Premium Flat Dutch _______. Aug. 12/183. _|_15_|.18_|1044|_137|| | “*~ 12]-133]-14_|-13_ 262 )a133 
Berne Desh, S53 eT js ** 12/188. .| 11.11.) 544) ..36]} 12) -133//11_|711_I79_- ..46 
PROM EIGUOTO A **' 28)149._|.10_|..6.}.746|..75]|. **. 281_-149]_11_|__8) Wd 12.72 
Very Early Etampes....____. ** 5/126. _|11-) 11. |.544)_.63][ “© 4|-195)"_9.|_-9_|75 41 
. Vilmorin’s Early Flat Dutch|Sept. 15/167..|_.1_|__1. -944|.126]| ‘* 12].138}_.5.|__5. (5.63 
\W heeler’s Cocoanut._-.__.____. Aug. 10/181. _|.14_|.14_|.644|_.51|| “  12)-1331-12_|_11. -6$ |..55 
Pg lis a re 134. _| -8_.|8144 -133 -7%| --70 
Cabbage—Savoy. 
Dwarf Early, (Fr.court hatif)|Sept. 15/169._|..8.]..7_|_8..|_68||_......_|___. 6.1261 Sash! 65 
Drumbeaa sis) tsb cs. a ent Aug. 5/128. _|.18.|.13_].8_.|..85]| Aug. 24{.147|_-5.|__5_|_7__|__31 
0 OO Bo i een aaa taal * 12)135__|-11_|_.8_}.6__]-.37|| . ‘°° 25|_148]__6.1_.6. 84 |_125 
Improved American_-_-_______ Sept. 15)169__|..7.).-7_|)74 |..72]}| “© 12).135}-13_|°11. -74 |..70 
Large Late Winter Drumhead 
(Fr. de Pontoise)__.___...-.- ** 15/169__|-.9.|..2_|_44 |..18]|Sept. 12] .166|.14.|_.9.|_7__|__64 
Long Headed, (Fr. a téte 
Vi 12) eaPR Sar aaa aa ---<|Oct. 9/193. _|.15_}..2.].54 |..50/|Oct. 9/.193]..6.]_.4_|. 4 |..54 | 
Norwegian, (Fr. de Norvége)|Sept. 12'/166__|._7_|__7. eGo openteph < *Se ORS EIST 1S Vp thay @ 64 
‘Tours, (Fr. Pancalier de Tou- 
Corlu ais) Oa a Sept. 15/169. _|.12_].10.|.54 |..31]|Sept. 15|_169|_13.|__5. 5t |..32 
‘Very Early Paris (Vil.) (Fr. 
trés hatif de Paris) __._____. Aug. 4/127__).15_|.15-}.5..}..21)|Tuly 2/.-94].15.|.15.|-5 ..28 
‘Very Early Paris (Greg.) ....|July 13/105..|.14.|.14. -5$ |--24//) “© 31)_123).14.].18. -5+ |__29 
Og RE Ta Sepeals 16045112. |- 05) 68 1 Ag fete -12_|.-9_|.64 |..51 
AVBIAGere ffl. s 15419 -64 |_.47 150 16$ |2.56 
te OF |. 56 


It appears that in the Savoys the heavier heads were from the 
small seed, while in the smooth cabbages the reverse was the case, 
and in the latter the heads from the large seed were also larger in 
diameter than from the small seed. The answer appears to be non- 
committal. 


Seeds from different parts of the plant. 


In the summer of 1884 we gathered seeds of three varieties of cab- 
bage from the terminal pods of the main stem, and from the lower 
branches of the same, separately. The past season these were plant- 
ed, and the plants of the different selections grown in adjoining rows. 
The number of plants of each, and the number, diameter and weights 
-of the heads were as follows: 
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From terminal pods. From lower branches. 
; : “7 
= ee as ae 2 | 3 g i= 
ao] Seo) ge] 213 | abe = 
aj bar eae o% a| 4 ae o§ 
Bo. oa ie a oa 34 
Repeal ASP SPSTAl 6. [S| Se oma ie 
yA aA <q < Ae BA <4 < 
Danish Drumhead ---| 10 10 9 in. 74 0z. | 12 | 12 9 in. | 90 oz. 
Tow ceisiGre te ct ee = | 13 | 13 beh aa pe ce hao yh 9. yp eto Mee 
Duplicate---------- 81 | 23 Or tt ey «| 14 | 14 | 10 ei PaO 
Marblehead Mammoth} 8 | 7 104 ‘© |. 104 ** | 12 | 12 | 103°" 140“ 
Diplicaté «1s. 20 | 10 94 ‘ To ROR a fae ei 94 “ 1104 * 
Average------- 162} 123; 9% 105 ‘* °| 154). 14 98 SPA ape 








It appears that the seeds gathered from the lower branches yield- 
ed heavier heads in every case, than those from the terminal pods. 
We believe it has long been the custom with seed growers to reject the 
branches that grow out below the head. This experiment indicates 
that the pods from the lower branches of the main stalk are by no 
means inferior to those from the terminal shoot. 


Green vs. Ripe Seed. 


We grew a small number of plants of the Danish Drumhead cab- 
bage from seeds gathered quite green. The heads grown from the 
green seeds averaged eight inches in diameter, and ninety-seven 
ounces in weight, while the average of four plantings from ripe seed, 
though about the same in diameter, gave a weight of only seventy-five 
ounces. ‘These results accord with those obtained in 1884. 


CAULIFLOWER. 


Seeds of the following list of cauliflowers were planted in boxes. 
in the green houses Mar. 30, and sixteen plants of each, with a few 
exceptions, were transplanted to the garden May 4th. The plants 
of Algiers and Le maitre pied court, were transplanted May 20, and 
those of the Wonderful, May 21. The soil was prepared as noted 
for the beet, and the plants were set in rows three and a half feet 
apart and eighteen inches apart in the rows. 

As with the cabbage, the cabbage fly destroyed many of the plants, 
and though the rows were reset twice, there were still many vacant 
places. 

The data noted are as follows: 
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onl Loe) si 
@o [ful cu | Sieh oe 
0) a 8 os Do 2 SS 
Cauliflower. esi, ped Pe a a fee 
ase > =e og = eo 
Lo oh ee a ome heer Pix 
fy oh aa Z <q.5 
POM tyerx inane oe o. Vee eter felipe weap ay Sesh he 1 Dee Ek 674 
Puneet ea ee Le Genpact el Bate hope ae ey 
Pte CRAnei cs ) tre Se Rie EE By ee Woe Sate by 2 Pe ane | 
MPRA es ER LR LS. we as ag 3 eal 8 gy ee 9S ae 6 
Demi dur de St. Brieuc (Fr.) _.-_.---- DO LGESLOUL ashi cfetiie tie: 7 
Karly Dutch, or London (Fr. dur d’ 

Eigusode)..05 2.23 o.. Ss A eee Aug. 25|)-14S) 122.4 Bua rs 
Early Dwarf Erfurt (Thor.) _._...__-- July. W32v97a. Ube ee 11 fy tag 
Early Dwarf Erfurt (Vil.) (Fr. nain ha- 

CEE UEL wey be) es July 13 )hOD.1.0 35. .22 aaa tose O44 
Dereon done. 20.2.2 Aug. (25) _140b/e906 ¢(palQepioiloe 7 hg 
ca) tng ie Soa UR a July (s20 tou tte bie 6 an 2 ele 
Early Picpus (Fr. hatif de Picpus)_.-.|Aug. | 5]-128 |.-12_-|__10__|____- 8 
Prerlvenowps iter bE eke! a) iy Juby Blob oll Fes) lds owen? 
Extra Early Dwarf Erfurt (Hen.) ____- Séptne ge todos A bSih Fede thy ema 
Extra Early Dwarf Erfurt (Thor.) -..-|July 18]..97_|..12._|_-11_- .--..51g 
Pete weriiest Paris ( Vil.) <...--22 222 (AUp? 10f61887ho toh 6 oth, 
SeeRIBREy OE ATIS 00, ol. July 20/211 Fai 18. ee ue Deals 
Extra Selected Early Dwarf Erfurt _..| ‘* 1/__93.|__18__|_.13__|_____5 
Half Early Dwarf French __________- Pe sept leet ola se paces ple 
Half Early Paris (Thor.).........__._ tgs LAOS Top Ae ld Whe? eb eig 
Half Early Paris (Vil.) (Fr. demi dur 

MIGRATION la. REYES eT eee BEDE tO hOG ch a0 1 ok) set Te ie ea < 
Henderson’s Early Snowball. -_-_._-- poe) Ot LOG de. lo On ete be 
amiperial (i'r) Impérial)... 2. I0Pee Beet! Toure |e Or ot ae ea eae 616 
ON al'c U0 700) | Sl a MALY eo 1 SLOT GOee Oe OFT Oe ee 51g 
Suatee Marly London.......0...0.-..- Octet 04a 114s) yh a ee ae 6 
Large Late Asiatic(Fr. durd’ Angleterre) AMS 2p L4a8ot 21 We: | Oe es 8 
Late Giant Neapolitan (Fr. géant de 

CAS CCS, be et I Ee Ba Md BSL A SAMS os ie ZU 4 
Late Paris (Fr. dur de Paris) -_____._- Augrel2ieinos!! 61022) ee Tony oad e74 
Late Stadtholders (Fr. dur de Stadthold)|Oct. 7 TOM DO GUL 516 
Le Maitre piéd court (Fr.)_...........|Aug. 14 LAS Mah LSE dB eaial | as y 
MM TIGHO CHT \ou lL ga septs 16,1692. 1 9) ais 8 616 
Le Normandé Short Stemmed (Hen.) _.|Aug. 14]-187_|-.20__]__11__|_.__- 6 
Le Normandé Short Stemmed (Vil.)(Fr. 

Le Normande a piéd court) -_______- July. Saf PPE ese ey Me oe 7 
Purple Cape (Fr. noir de Sicilie)._____ Awe. 10138 aS Le 8s ad bs 616 
uorpurn’s, Nonpareil_:_.....2..-.... Asgs AAS Ts he Sahel Blobs 816 
Veitch’s Autumn Giant (Fr. Géant d’ 

6 tii «yt ONG eal ll lh te AR i Depuatielvo i clS.-t--blecp.cs, J toa 
Breicnoren (Hensel be ai fe ee Derta Le 1 Gost age hh. CaaS TE re74 
Walcheren(Vil.)(Fr. dur de Walcheren)|Aug. 5/-128_|___6__|__.6__|____- 7 
hE ON ea ne Oct 72204 see so. RELG Ie Tea G 





It appears that Henderson’s Early Snowball (Hen. ’85), was ear- 
liest, forming the first head July 8, or ninety-seven days from planting. 
It is to the credit of this variety that though earliest of all, the heads 
were rather above the average in size. The Extra Selected Early 
Dwarf Erfurt (Hen. ’85) was second in earliness, and formed thir- 
teen heads from thirteen plants, of which the average diameter was 
somewhat less than in the above. 

Tha heads of Thorburn’s Nonpariel (Thor. ’83), averaged largest, 
or eight and a half inches in diameter. 


Large vs. Small Seed. 
As in the cabbage, we sifted the seeds of a few varieties, growing 
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the plants from the larger and smaller seed separately, with the fol- 
lowing result. 


Os i bP a ee ee 


























Large Seed. Small Seed. 

oc Drs bel ! wh ro eee bol 1 2 

, g3 | Ss/ 24 Sal 8e|| Ee | BS] delesl es 

Cauliflower. ae rae 38 SS ita oe @ BS) on 8g ae 

ef | eel a2\ e8| || #8 | 28| 24] B8| ce 

cin! a= Ss a Ss on od a= | é Sp 

em |Aale"|2 | 28|| B" |AAl aA |e | <8 

EN ORT ‘Aug. 24\_147|.-12.|--11.|.-7. ||Sept. 15]--169].-10.|...8.).-.8 
Autumn Giant --------------- Sept. 24! ..178] - -10- _-10_| - -64 ©. 94! W78le 0 lose lope ae 
Early London .--------------- Aug. 25) .-140].--7.|---5-| --62 ¢ 95) 16117 8 ieee 
Early Snowball. -------------- July 31|.-115|--.6.|---6-|--6 D4t 470]... ) 2229 oe 

Extra Selected Early Dwarf 

RTBU eee pee eee eee July 1|...93)---7- wy 44 bl Aug. 5) 128 2652462 oe 

Henderson’s Early Snowball. July 8|--100).-.3-|-.--5- tM July 20). 112) ae v6 
Landreth’s First-.------------- Aug. 6|..129|.-.2.|---2-|--7 e 43)_.105|..-4.].-.3.]---74 

Lenormand’s Short Stemmed Aug. 14|..187).-10-|.-.8- _.6 ||Aug. 14|--187]-.10-]-.-3- e256 

W alcheren (Hen.) ..----------|Sept. 1 ""155|_..3.|...3.|--6 | |Sept. 25) .-179 v1.4 eel Aoeke 
Average - mS z tae 








The results are interesting, and suggestive. It appears that the 
plants from the smaller seeds produced heads that were on the aver- 
age an inch larger in diameter, and about sixteen days later in ma- 
turing than those.from the larger seeds. We shall endeavor to re- 


peat this experiment the coming season. 


BROCOLI. 


We planted seeds from fifteen differently named packages of broc- 
oli, in boxes in the cold-frame April 4th, and transplanted eleven 
plants of each to the garden May 22. 

The plants made a most vigorous growth, in some cases attaining 
a height of three feet or more, but only three, viz. the Early Purple 
Cape, Thor. ,’85, Karly White, Thor.,’85, and Early Walcheren, Thor., 
85 formed a head, and these but one or two each. It would appear 
that the brocoli has little value in our climate, as the past season 
was unusually favorable to other plants of the cabbage family. 


LETTUCES. 


Seeds of the following list of lettuces were planted in the garden 
April 24, in rows twenty-one inches apart and twelve feet long, one 
row to each name. The plants were thinned sufficiently as they 
increased in sizeto give those that remained an opportunity for com- 
plete development. The data noted are as follows : 
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aie ; ® 
§ leeletlS ale |= 
2/84 (S22 ele als 
SaelEsl(ssiegls-|2 a 
aie lao BUY es), (lean 
Sep Oo chert i 
Semeerneey CarsivOund, -Diis.ce soe ce ce oe eee -48_|-59-|_78_|-80_|-102}_130 
PemrmnoereerNOUnGd, Ws &.---- oe ek _47_|-61_|_80_|.33_|.105|_1380 
American Curled (Fr. Laitue frisée d’Amerique)|-47-|----|-84-]}-387_|-122]. _- 
PeIenmonniautuerine US LOS. Cle col eee 45 _;-61_|-87-|-42_|-110] 149 
ep LOL i Bees eS alc RE ba aah gn al ee an a ES voy ea lei pa a4 A ag) dyn Meggan) 0 
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The time of forming the head is omitted in many varieties.. 
The majority of these failed to form heads, though in a few cases: 
the plants formed heads, but the time was not noted. It appears, 
also that the date of complete maturity of the seed is sometimes: 
omitted. In such cases the plants either blighted so badly that no 
seed ripened, or else the heads were so firm that the seed stalk seem- 
ed unable to burst its bonds. 

Synonyms. 

We have studied the plantings of lettuce with unusual care,. 
with the hope of discovering, if possible, all the synonyms among 
them. The following appeared identical: 

All the Year Round, b.s., Vil.,’°84, Bloomsdale Reliable, Land.,’85, 
Black Seeded Satisfaction, Sib.,’?85, Frankfort, b.s., Vil.,’85, Frank- 
fort Head, Sib., ’°85, New Stubborn Headed, Far., ’85, Texter, Ben.,. 
’83, and White Berlin Summer, Vil., ’85. 

Allthe Year Round, w. s.,Vil., ’84, Hubbard’s Market, Sib., ’85,, 
New Premium Cabbage, Vick, *85, Rochester Cabbage, Sib., *89,. 
Royal or White Summer, Vil.,’85, and Everitt’s Mammoth Market, 
Everitt, ’85. 

American Curled, Vil., ’85, American Gathering, Thor., *85, and 
Early Prize Head, Sib., *85. 

Bloomsdale Butter, b.s. eer °85, Large Yellow Butter, Thor., 
°85, New Orleans Cabbage, Thor., 85, and Turkish or Butter, 4 il. 285. 


Boston Market, Hen., Bd Bron Geel, Ben., ’83, Red Edged or: 


Victoria, Vil.,84, and Ward’s Improved White Tennis Ball ,Gree., 85. 

Drumhead or M: alta, Vil., ’85, Ice Drumhead, Thor., 85, Malta 
Drumhead, Vil., ’84, Malta Large Drumhead, Sib.,’85, White Non- 
pareil, Carter, 83 and White Seeded Satisfaction, Sib. *80. 

California Ourled. Vil.,e®’85, and Green Fringed, Sib. 4, 283; 

California Gardener’s, Sib., °83, Large Green, “Pas-de-Calais, Vitor 
84, and Pas-de-Calais, b. s., Vil., 7865. 

Carter’s Giant White Cos, Sib., ’85, Giant White Cos, Sib., *83,. 
Landreth’s Heat Resisting Cos, Land., 84, and Paris White Cos,. 
Sib., ’83 

Crisp German, Sib., *83, and Curled German Batavian, Vil. ’ 

Crisp Small Early Frame, Vil. ’84, and Common Green Cutting,. 
We iS. nV 185. 

Curled Beauregard, Vil., °85, and Pelletier, Dam., ’53. 

Dwarf Green Early b.s., Greg.,’84, Dwarf Green Very Early, b.s., 


Vil., ’85, Landreth’s Forcing, Land.,’85, and Very Harly Dwarf 


Green, Vil., ’85. 

Early Tennis Ball or Boston, Thor., ’85, and White Tennis Ball,. 
Sib., 785. 

Grise, Sib., 783, and Brown Genoa, Vil., 785. 


Hardy Green Winter or Hammersmith, Vil.,’84, and Green Winter 


or Hammersmith, Vil., *85. 
India Head, Thor., 85, and White Batavian, Sib., 85. 


Large Versailles, Vil, °84, and Large White Versailles, Vil., 85. 


Large Normandy, Vil.,’85, and Large Yellow Seeded Normandy, 
Wal, 283: 


Munson’s Perfection, Sib. ,"83, New Perpetual, Till.,’85, and Karly 


Curled Simpson, Thor., ’85. 

Neapolitan, Vil., ’84, and Neapolitan Cabbage, Vil., 

New Silver Ball, Till.,’85, White Paron, Vil, 85, nee Stver Balk 
New Winter, Dam., 93. 
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Tennis Ball, b.s., Vil., 85, and Green Tennis Ball, Vil., ’84. 

Very Large Yellow Paresseuse, Dam.,’83, and Large White Stone 
Summer, Sib. ’85. 

A Test with Green and Ripe Seed. 

In order to note the influence of immature seed upon the result- 
ing plants, we gathered a small quantity of green seeds of twelve va- 
rieties of lettuce in the fall of 1884. Last spring one row of each 
variety was planted with green, and a second with ripe seeds gather- 
ed from the same plants. No difference appeared in the resulting 
crop that we could assign to the maturity or lack oft maturity of the 
seed. 

Lettuce. 


A DESCRIPTION OF THE PRINCIPAL VARIETIES. 


We have endeavored to acquaint ourselves with the principal va- 
rieties of lettuce grown in this country and in Europe, with the 
view of determining the synonyms, and forming an accurate and 
complete description of each distinct variety. The undertaking is a 
difficult one for three reasons. 1st, Thenumber of varieties is quite 
large. 2nd, In many cases the same name has been applied to two 
or more different varieties, and 3d, the descriptions that have been 
made of lettuces are, with a few exceptions, so meagre that they 
have proved of very little assistance. We must here further ac- 
knowledge our indebtedness to our French friends, Messrs. Vilmorin, 
Andrieux & Co., of Paris, whose descriptions of varieties of vegeta- 
bles are by far the most complete of any that we have thus far met. 

It is not to be supposed that we have grown all of the varieties of 
lettuce at present in culture in Europe and America. Our aim has 
been to grow all those mentioned in our own catalogues, with as 
many from France and Germany as we could readily obtain. 

The eighty-seven varieties which we describe with the supposition 
that they are distinct, have been gleaned from a list of at least two 
hundred differently named lettuces, and represent the labor of three 
seasons. ‘The list does not include all that we have grown, but only 
those of which we at present feel satisfied are distinct. 

We scarcely hope that the classification and descriptions which we 
here present will enable one unacquainted with the characters of the 
lettuce plant to namea given variety with ease and certainty. The 
most we dare to hope is, that with the help of these, it may be possi- 
ble to decide with some degree of certainty whether or not a given 
lettuce is true to the name which it bears. If we have accomplished 
this much, our work will not have been in vain. 

The difficulties of arranging a scheme for determining varieties 
through a system of classification and description, will readily ap- 
pear when we consider the fact that the lettuce plant varies greatly at 
different stages of growth, under different systems of culture, and at 
different seasons of the year. For example, the leaves of the young 
plant often differ materially in form, and other characters from those 
of the same variety when the plant has matured. Varicties easily 
distinguishable when the plants are grown sufficiently far apart, so 
that each one has opportunity to assume its own character, will often 
be undistinguishable when the plants are crowded. And finally, 
many varieties which, if the seed is sown in spring will form large 
and well defined heads, will run to seed without heading if the seed 
is sown a few weeks later. We believe that our descriptions will only 


138 


apply when the plants are grown under conditions similar to those 
which we have observed, and which we will here delineate. 

It has been our custom to sow theseed of all the varieties as early 
as possible in spring, in rich soil, in rows either twenty-one inches 
apart, or twice that distance, thinning the plants as they began to 
crowd each other, to at first six inches apart in the row, and later to 
remove every alternate plant, thus leaving the full grown plants one 
foot apart in the row. Grown in this way, the plants have full op- 
portunity to develop their individual characters. We have reasons 
for believing that the varieties of lettuce grown under equal condi- 
tions are remarkably constant. 

The descriptions have all been made from plants in the garden, 
and when possible our own notes have been compared with the des- 
criptions of Vilmorin, or Burr, or both these authors. It has been 
our endeavor to make the descriptions more complete than any here- 
tofore made. We haye attempted to describe particularly the por- 
tions which constitute the distinguishing characters of the varieties; 
but in many cases these are so few, or the differences which they 
represent are so obscure, that we have found no other recourse than 
to give careful descriptions of all the visible characters. 

In the choice of names for the varieties described we have aimed at 
brevity and distinctness. We have carefully avoided the use of any 
name that would be likely to cause confusion with the name of any 
other variety. This has necessitated changing in a few cases the 
name under which the variety has been generally known, substitut- 
ing asynonym that does not tend toconfusion. We have in no case 
coined a name. 

We have taken especial pains to give French and German syno- 
nyms, when these could be obtained. Asis well known, much of the 
lettuce seed used in this country is imported from France and Ger- 
many. Hence we regard. an international list of synonyms as of 
great value in preserving a uniform system of names. For the 
German synonyms used, we are indebted principally to Messrs. Vil- 
morin, Andrieux & Co. 


Explanation of terms used in describing varveties. 


The words used in describing the form and outline of the leaves 
have precisely the same signification as in Botany. In lettuce, how- 
ever, the surface of the leaf furnishes several distinguishing charac- 
ters, dependent upon the degree of smoothness, etc., the clear ex- 
pression of which necessitates the use of a few words not employed in 
botanical descriptions. These we will endeavor to explain. 

We distinguish between margin and border, as applied to the leaf, 
restricting the former to the line describing the contour, and the lat- 
ter to that part of the blade adjacent to the margin. 

In many varieties of lettuce the border is more developed than 
the rest of the leaf, which causes this part to become more or less 
waved. When the ridges and depressions thus formed are but slight, 
as in the Spotted Cos lettuce, we have called the border wxdulate; 
when, however, they are very strongly marked, so that the depres- 
sions are nearly or quite as deep as broad, as in the Curled Simp- 
son lettuce, we have called the border ruffed. A border that 1s 
neither undulate nor ruffled is called plain. 

In many varieties the part between the veins is developed in 
excess of the veins, which causes this part to puff out, forming el- 
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evations or depressions. Such leaves are called dlistered. In some, 
the lower part of the leaf has numerous oblong blisters extending 
parallel to each other, and nearly or quite at right angles to the mid- 
rib. Such leaves we have called puffed. 

When the whole leaf is somewhat twisted or contorted, we have 
called it waved; when the midrib curves downward in the centre, 
so that the leaf is concave, we have called it spoon form. When 
the midrib curves upward, making the upper surface of the leaf 
convex, we have called it inversely spoon form. 

When the leaves of a young plant of lettuce are all curved in the 
same direction like the wings of a turbine wheel, or a paper wind 
mill, we have called the plant wheel-form. 

In some varieties the outer leaves of the head are so formed that 
they curve inward at the top as far as, or farther than, the centre 
of the head, so that each leaf represents nearly a hemisphere. 
Such leaves have some resemblance to a hood upon the head, and 
hence in want of a better term we have called them hood-shaped. 

In a few varieties, in which the foliage is very compact, the outer 
leaves curve downward, overlapping each other something like the 
shingles upon a roof. We have called such plants shingled. 

As the different varieties of lettuce bloom, a rather marked differ- 
ence appears in the form of the flower head. In some this is com- 
pact and nearly flat on the top more or less resembling the corymb; 
in others it is long and loose, more like the panicle. In our des- 
criptions we call these heads which resemble the corymb more than 
the panicle, corymbose; and those that resemble the panicle more 
than the corymb, paniculate. 

In the stem leaves of most varieties of lettuce more or less promi- 
nent lobes extend beyond the point where the midrib attaches to the 
stem. These lobes we have called ears. 

We append the authority for each name or synonym used.* 

When the authority is printed in italics with a date, it indicates 
that we have grown such variety or synonym from seed obtained 
from the party named, and in the year specified. Example. In the 
first variety described—the Berlin lettuce—we have grown the syn- 
nonym All the Year Round, b. s., from seed from Vilmorin, Andri- 
eux & Co., in 1884, and from Hiram Sibley & Co., in 1885. 

Synonyms determined or verified by ourselves are printed in ital- 
ics. Synonyms determined by comparing plants, or our own notes 
with the descriptions of others, have ‘‘(d)” appended immediately 
after the name. Synonyms that have been claimed by others, but 
which we have not verified have only the authority appended. 

miieeletters “*b.!'s.,” “‘gr./n.,” or *‘s. k.,” stand for “‘black seed,” 
according to the language in which the name or synonym is given. 
In like manner, the letters ‘“‘w. s.,” “gr. bl.,” or “w. k.,” stand for 
‘‘white seed.” 

Arrangement of the varieties, 

In the arrangement of the varieties, we follow the plan adopted 
in Les Plantes Potagéres, viz. that of separating them into three 
classes, designated as Cabbage, Cos and Cutting lettuces. This clas- 
sification is but partially founded upon botanical characters, and is 








*For explanation of the abbreviations used, see list given at the close of the 
introduction to Report of the Horticulturist. 
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here employed purely for convenience. It seems probable from the 
varieties which we have grown that a strictly botanical classifivation 
may at some future time be made. 


Cabbage Lettuces. 

The varieties of this class are distinguished in having roundish, 
or but slightly oblong leaves, which are more spreading than up- 
right. Nearly all form more or less clearly defined roundish heads 
when grown under favorable conditions. In this class the leaves of 
the full grown lettuce are never plain, but invariably more or less 
puffed or blistered or both. 

Cos Lettuces. 

These differ chiefly from the cabbage lettuces in having distinctly 
oblong leaves, which incline to grow upright. In general their 
leaves are thicker than those of the cabbage class, have larger and 
more rigid midribs and veins and have the surface more nearly plain. 
Many of this class form oblong, loose heads, either of themselves, or 
when the leaves are tied together. 

In a few varieties the characters seem about equally balanced be- 
tween the cabbage and cos classes, but of those that we have grown, 
the majority may be very readily referred to the proper class from 
the above definitions. 

Cutting Lettuces. | 

The separation of this class seems to be purely artificial, as it in- 
cludes varieties of which the leaves resemble both those of the cab- 
bage and of the cos lettuces. The distinction is that the varieties of. 
this class do not form heads, but furnish instead a vigorous growth 
of leaves which grow again after being cut off. In the earlier stages 
of growth the varieties of this class are not distinguishable in appear- 
ance from those of the other classes. 


ANALYTICAL Key. 

As an aid in identifying the varieties, we present a brief analyti- 
cal key, by which a given lettuce may be referred to a comparatively 
short list, from which we think it may generally be readily named. 
1. Leaves roundish, or but slightly oblong; spreading, rather than 

upright. 

A. Borders of leaves plain or nearly so. 

* Foliage green. Nos. 1, 2, 10, 12, 14, 19, 16, 17, 21, 23, 24, 25, 
26, 28, 29, 30, 32, 34, 35, 37, 42, 46, 51, 53, 55, 56, 57, 59, 60, 
63, 64, 05, 85. 

** Foliage more or less tinged or spotted with red, brown or pur- 
ple. Nos. 4, 7, 8, 9, 11, 19, 22, 33, 39, 41, 44, 45, 48, 49, 50, 
52, 58, 62. 

B. Borders of leaves distinctly ruffled. 

* Foliage green. Nos. 3, 13, 18, 20, 27, 31, 36, 38, 40, 43, 83. 

** Foliage more or less tinged or spotted with red, brown or pur- 
ple. Nos. 5, 6, 47, 04, 61. 

2. Leaves oblong, tending to grow upright. 

A. Leaves oval or spatulate. | 
* Foliage green. Nos. 66, 67, 68, 72, 78, 74, 79, 16, 77, 82, 84. 
** Foliage more or less tinged or spotted with red, brown or pur- 

ple.® N.os.-70,; 71 -78,'-70, 980.732: 

B. Leaves lanceolate. No. 69. 

3. Leaves pinnately lobed. Nos. 86, 87. 





141 


CABBAGE LETTUCES. 


No. 1. BERLIN, VIL. 

Synonyms: All the Year Round, b.s., Vil., 784, Stb., °85; Berlin 
White Summer, Vil.; Black Seeded Satisfaction, Sib., 84; Black 
Seeded Yellow, Vil.; Bloomsdale Reliable, Land.,’84; Fine Imperial 
Cabbage, Vil.; Imperial Cabbage, Vil.; Leyden White Dutch Cab- 
bage, Vil.; Salamander, Hend.,’83; Royal or White Summer, Chis. 
trial; Satisfaction Black Seeded, Vil.; Teater Ben., 84; White Berlin 
Summer, Vil.,’84; Fr. Laitue blonde & gr.n., Vil.; ZL. blonde de Ber- 
lin, Vil., 85; L. blondede Tours, Vil.; L. royale 4 gr. n., Vil.; GER. 
Berliner gelber Kopf-Lattich, Vil.; Grosser gelber Berliner Lattich, 
Vil.; Grosser gelber Berliner Konigs Kopf. L. s. k. (d.), Dam. 

Young plant pale green, compact, sometimes wheel form; leaves 
roundish, apex retuse, outer ones nearly smooth, slightly waved, bor- 
ders of inner leaves somewhat undulate, surface more or less puffed 
and blistered ; midribs almost concealed in the compact foliage. 

Mature plant clear green, with a slight lustre, ten to twelve inches 
in diameter; head well defined, globular, compact, sometimes five 
inches in diameter, of which the inner leaves are pale yellowish 
green, or cream color, outer leaves of the head scarcely meeting at 
the top, usually folding back a little at the apex, growing nearly per- 
pendicular, and when the head is fully formed, disclosing rather con- 
spicuously their lower surfaces; leaves about the head very large, 
coarsely waved, slightly spreading, densely puffed and blistered; stem 
smooth, corymbose ; seeds black. 

A superior variety for early out-door culture. It heads well in 
dry weather, is slow in running to seed, and succeeds upon almost 
all soils. The flavor continues good until the flower stalk appears. 

Figured in Album de clichés. 

As All the Year Round, introduced in 1868, Gard. Chron., 1869, 
1850; as Fine Imperial Cabbage or Berlin, in the U.S. in 1854, 
Browne; Black seeded yellow of Thomp., 1850; Blonde de Berlin 
of Hort. Fran., 1824. 


No. 2. Buack SEEDED GorttTsE, Vil., ’85. 

Synonyms: Early White Spring, Burr.; /ine Larly White Spring, 

t1., °54; White Gotte, b.s., Vil.; Fr. Lattue gotte a graine noire, 
Vil., °85; L. roulette, Vil.; Gur. Friiher gelber kleiner stein Kopf- 
Lattich, Vil. 

This variety differs little from the Tennis Ball, w.s. except in the 
color of its seeds, The leaves are rather more waved and _ blistered, 
and the whole plant is a little smaller. The head is slightly de- 
pressed, never very firm; stem slender, smooth, corymbose; seeds 
black. 

Useful for frame culture, but of little value out of doors. Unless 
planted very early it heads poorly, and quickly runs to seed. 

Figured correctly in Dybowski, Traité de cult. pot., p. 316. 


No. 3. Buack SEEDED Simpson, Stb., °83, Thord., ’85. 


The young plant closely resembles that of Karly Simpson, though 
a shade paler in color. 
Mature plant twelve or fourteen inches in diameter, distinguish- 
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able from Early Simpson by its paler color, larger size, and dull as- 
pect, lacking the lustre of the latter. The head is not well defined, 


though large and compact; the leaves forming it curve outward at. 


the top, exposing those below, which seem crowded together in dis- 
order; head three inches in diameter, about four inches tall, whitish 
green within; stem smooth, often a little flattened, paniculate, stem 
leaves very numerous, pointing outward, very pale green with very 
prominent ears; seeds black. 

This variety is early, slow in running to seed, and excellent in 
quality. | 
No. 4. Buoop RED SMALL, Ben., ’84. 

Synonym: Blood Red (d.), Chis. trial. 

Young plant much washed with dark purplish red; leaves oval, 
inclining to spatulate, apex retuse, outer leaves somewhat waved, 
borders of inner leaves slightly undulate, surface nearly or quite 
smooth, midribs pale green, more or less tinged with purple, veins 
inconspicuous, 

Mature plant about twelve inches in diameter; leaves where most 
exposed to light very deep, almost blackish red; forms a rather large, 


loose head about two and a half inches in diameter, and three inches 


tall, of which the inner leaves are whitish green, slightly spotted 
with brown, outer leaves of the head nearly perpendicular, turning 
outa little at the apex, where they are tinged with red; stem smooth, 
somewhat washed with purplish red, paniculate, stem leaves deep 
purple towards the top; seeds black. 

Rather late in maturing the head, which is not long retained. 


No. 5. Bossin, Greg., ’83, Vil., 84. 

Synonyms. New Summer Cabbage, Vil. ; The Favorite, Vil. ; 
Very Large Bossin, Vil.; Fr. Laitue Bossin, Vil., ’84; L. Bossin trés 
grosse, Vil.; Ger. Allergrésster rothgelber Bossin Kopf Lattich, Vil. ; 
Bossin’s Reisen, w. k. (d.), Dam. 

Young plant very vigorous, pale green, the inner leaves somewhat 
tinged with copper red, leaves roundish or oval, finely, often doubly 
erose dentate in the lower half, obscurely dentate above; borders 
strongly ruffled, in a scalloped outline, the apexes all pointing up- 
ward. As the plant increases in size, the leaves are considerably 
blistered, but not puffed; veins rather conspicuous. 

Mature plant fourteen inches or more in diameter; outer leaves 
coarsely waved, slightly blistered, but not puffed, inner leaves thick- 
ly covered with small wart-like prominent. blisters; head very large, 
but very loose, the outer leaves of it completely folding over the top, 
sometimes reaching an inch or more downward, inner leaves slightly 
washed or spotted with reddish brown on the borders and more ex- 
posed blisters; stem smooth, often a little flattened, somewhat wash- 
ed with purple, paniculate, stem leaves numerous, half erect; seeds 
black. 

A hardy variety of immense volume, which stands the heat well, 
and is of good quality. Its very large size is objectionable to some, 
as it must be given plenty of room and hence is not very suitable for 
growing between the rows of other crops.- 

Figured correctly in Les pl. pot., p. 304. 
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No. 6. Brown BaTAVIAN, Vil., ’84. 

Synonyms. Brown Silesian, Vil. ; Marsailles Cabbage, Vil. ; Fr. 
Laitue Batavia brune, Vil.,’85; L. brune de Silésie, Vil.; L. chou, 
Vil.; Ger. Brauner Marsailler Lattich, Vil. 

Young plant very deep green, the dark veins and midribs giving it 
a brownish cast; leaves broadly ovate spatulate, borders rather finely 
ruffled, apex usually pointing upwards, surface of outer leaves slight- 
ly, of inner ones more blistered, veins conspicuous, leaves quite 
thick. 

Mature plant very large, sometimes eighteen inches in diameter, 
of a very peculiar bronze green ; leaves compact, numerous, borders 
of inner ones tinged with dark brown, surface finely but sparsely 
blistered, (innermost leaves densely blistered), but never puffed ; 
midribs bordered -with brown; head very tall, oblong, resembling a 
head of Cos lettuce, rarely well formed; exterior leaves very large, 
at first erect, then curving outward; stem nearly smooth, very often 
flattened, much washed with purple, paniculate; stem leaves numer- 
ous, half erect, with very large ears; seeds white. 

‘“A hardy, late sort ; retains its head a long period; better when 
cooked than when served in its raw state.” ‘‘Esteemed in warm 
countries.” Vil. 

Correctly figured in Les pl. pot., p. 303. 

No. 7. Brown Duron, b.s., Vil., ’84, Ferry (d), 84. 

Synonyms: Black Seeded, Burr; Fr. Laitue grosse hollandaise, 
Vil.; L. rousse hollandaise, Vil., 85; GER. Brauner hollandischer 
Kopf-Lattich, Vil.; Brauner Zarter Hollandischer L., Vil. 

Young plant rather dark, dull green, rather low and spreading ; 
borders of inner leaves faintly tinged brown, leaves roundish or oval, 
sometimes inclining to spatulate, apex entire or retuse, borders 
scarcely undulate, inner leaves blistered, slightly folded upon the mid- 
rib, which is nearly white, sometimes faintly tinged with brown; 
veins slightly sunken, not very conspicuous. 

Mature plant ten to twelve inches in diameter, variable in color, 
in some plants reddish brown, in others greenish brown; forms a 
compact, but poorly defined head about three inches in diameter, the 
leaves of which are much contorted, yellowish green, except where 
fully exposed to light; leaves surrounding the head curve outward 
at the apex; stem smooth, strongly tinged with reddish purple, pan- 
iculate; stem leaves half erect. 

The head is slow in forming, and is moderately well retained, but 
often becomes bitter before the flower stalk appears. The plant 
much resembles that of Palatine but differs from it in the absence of 
spots upon the leaves, and being a little less washed with brown. 

Figured correctly in Les. pl. pot., p. 300. 

This is an old variety, and is named in M’Mahon’s American Gard- 
ener’s Calendar, 1806, and by succeeding writers in 1818, 1819, 1821, 
.828, 1835, 1854, ete. 

No. 8. Brown Dutcu, w.s., Vil., 784. 

Synonyms: Bigotte, Chis. trial.; Laitue monte a peine a qr. Ol., 
Vil., °84; L. rousse hollandaise a gr. bl., Vil. 

Young plant dark dull geen, borders of inner leaves faintly tinged 
brown; leaves oval, inclining to spatulale, apex entire or retuse, bor- 
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ders scarcely undulate, leaves often somewhat folded upon the mid- 
rib which is faintly tinged with brown, especially below, surface of 
inner leaves blistered; veins slightly sunken, not very conspicuous. 

Mature plant ten to twelve inches in diameter; leaves faintly tinged 
with brown where most exposed to light; forms a rather compact, 
not very clearly defined head about three inches in diameter, four 
inches tall, of which the outer leaves grow nearly perpendicular; 
outer leaves coarsely blistered and puffed, blanched toward the base. 
The head, of which the leaves are greenish yellow, becomes bitter 
before the flower stalk appears; stem smooth, strongly washed with 
reddish purple, paniculate; stem leaves half erect. 

Mentioned by Buist in 1851, and by Brown in 1854. 


No. 9. BRowN WINTER, Vil., *84. 


Synonyms: Brown Winter Cabbage, (d.), Burr.; Large Brown Win- 
ter Burr.; Fr. Laitue brune d’ hiver, Vil., ’84; L. grosse brune d’hi- 
ver, Vil.; GER. Brauner Winter Kopf-Lattich., Vil. 

Young plant rather spreading, sometimes inclining to wheelform; 
leaves more or less washed with dark purplish red, the inner ones 
more deeply colored; leaves roundish or oval, apex retuse, borders 
of inner leaves undulate, surface blistered, outer leaves strongly 
waved, with coarsely undulate borders. 

Mature plant compact, seven to ten inches in diameter; leaves 
more or less spoonform, outer ones nearly smooth; head roundish, 
rather solid, composed of, and surrounded by leaves, having rather 
large blisters. The whole plant inclines to wheelform, and the leaves 
are much washed with brown; stem short, smooth, compact, corym- 
bose; seeds white. 

Grown as a spring lettuce this variety formed no head, and early 
ran to seed. 

Figured correctly in Les. pl. pot., p. 289. 


No. 10. Butrer, Vil., ’84. 


Synonyms: Asaitic, Vil.; Black Seeded Butter, Hend., ’84; Blooms- 
dale Butter b.s., Land., ’84; Large Butter Head, Vil.; Large Yellow 
Butter, Thord., °85; New Orleans Cabbage, Thord., ’°35; Russian or 
Butter, Vil.; Turkey Cabbage, Vil.; Turkish, Vil., ’84; Fr. Laitue 
d’ Alger a gr.n., Vil.; L. grosse, Vil.; L. grosse Allemande, Vil.; L. 
incomparable, 4 gr. n., Vil.; L.de Russie, Vil.; 2. Zurque, Vil., 785, 
(d.), L., hort. Fran; Ger. Gelber Asiatischer Lattich, s.k., Vil.; Gros- 
ser Westindischer L. Vil. 

Young plant dull pale green, low and spreading; leaves roundish 
or oval, finely and sharply, often doubly erose dentate towards the 
base, obscurely dentate in the upper half, apex entire; outer leaves 
slightly waved, inner ones somewhat blistered; veins sunken con- 
spicuous. 

Mature plant about twelve inches in diameter, spreading; the outer 
leaves lying upon the ground, very large, roundish, coarsely blistered 
and puffed, pale green, and of an appearance suggesting great thick- 
ness; forms a well defined compact head about four inches in diam- 
eter, and three inches tall, flattened on the top, where the leaxes do 
not meet; leaves aboutthe head nearly perpendicular, the apex 
pointing outward; stem smooth, paniculate, sometimes inclining to 
corymbose; stem leaves pointing outward; seeds black, 
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An excellent summer variety, enduring heat and dryness well, 
forming the head with much certainty, and very slow in running to 
seed, 

Figured correctly in Carson’s Seed Catalogue, 1881. 


No. 11, CALIFORNIA GARDENER’S, Sid., ’83. 
Synonyms: Large Green Pas-de-Calais, Vil., ’84; Fr. Lattue 


paresseuse du Pas-de-Calais,’ Vil., ’85; L. julienne d’été, Vil. 


Young plant rather deep clear green, borders of inner leaves 
often tinged with brown; leaves roundish or oval, approaching spat- 
ulate, obscurely dentate in the upper half, apex entire or retuse, 
orders scarcely undulate, outer leaves nearly smooth, inner ones 
puffed and blistered, often somewhat folded on the midrib; veins not 
conspicuous. 

Mature plant about twelve inches in diameter, dull green, bor- 
‘ders scarcely washed with brown; forms a moderately compact, not 
very well defined, roundish head about three inches in diameter, of 
which the outer leaves are nearly perpendicular, and densely puffed 
and blistered, head greenish yellow within; outer leaves of the plant 
curving downward, coarsely puffed and blistered; stem smooth, 
much washed with reddish purple, paniculate; stem leaves half erect; 
seeds black. 


No. 12, Comopore Nutt, Ben., ’83. 


Young plant pale yellowish green, leaves oval or roundish, apex 
retuse, surface of inner leaves puffed and blistered, and their bor- 
ders undulate, veins rather conspicuous. 

Mature plant about ten inches in diameter, four or five inches 
high, very compact, rather spreading, pale green, slightly glossy, 
‘orders sometimes inclining to yellow; head not defined, composed 
of short very densely blistered leaves, very compactly crowded 
together in apparent confusion, butter color within; outer leaves 
nearly horizontal, waved, in some plants distinctly shingled, rather 
densely blistered; stem smooth, paniculate; seeds white. 

This variety is rather early, and quite slow in forming the seed- 
stalk. It was described as a novelty by Bliss in 1878. 


No. 13, Crisp GERMAN, Svd., ’83. 


Synonyms: Curled German Batavian; Vil., ’84; Fr. Laitue 
Batavia frisée Allemande, Vil., ’85; L. Batavia italienne, Vil.; 
GmrR. Griiner frither Montrée Lattich, Vil.; Krauser Deutscher Kopf- 
Montrée Kopf-L., Vil. 

Young plant pale yellowish green; leaves roundish, border finely 
ruffled, surface of outer leaves nearly smooth, of inner ones blistered, 
midribs narrow, not conspicuous, veins much depressed. 

Mature plant about twelve inches in diameter, very pale green, 
inclining to yellow in places; leaves waved, densely and finely blis- 
tered, but not puffed; forms a small, not well defined head, of which 
the leaves are distinctly hood-shaped; outer leaves glossy; stem 
smooth, corymbose; stem leaves usually pointing downward, ears 
jarge; seeds white. 

Figured correctly in Les pl. pot., p. 302. 

m0 
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No. 14, Crisp SMALL CABBAGE, Vil., °84. 


Synonyms: Crisped Small Cabbage, Vil.; Crisp Small Early, 6- 
s., Vil., 784; FR. Laitue crépe a gr. n., Val., °85; L. crépe hatif, 
Vil.; L. crépe petite, Vil.; L. petite crépe, Vil.; L. petite noire, 
Vil.; Gur. Frither gelber Kleiner Stein Kopf-Lattich, s. k., Vil; 
Frither gelber Stein Kopf-L., Vil. 

Young plant pale, almost whitish green, inclining to wheelform; 
leaves roundish, but with an angular outline, obscurely dentate in 
the upper half, apex entire or retuse, outer leaves nearly smooth, 
inner ones much blistered, with undulate borders. 

Mature plant seven or eight inches in diameter, somewhat glossy, 
inclining to wheelform; forms under favorable conditions a small, 
rather loose head; stem tall, branching low, smooth, corymboses. 
seeds black. 

Very popular in France for earliest frame culture; little grown in 
this country. 

Figured correctly in Les pl. pot., p. 290. 

Described in L’hort. Fran. 1824, by Petit in 1826 and Noisette in 
1828. 

No. 15, Crisp SMALL EARLY, W. &., Vil., °85. 
Synonyms: Yellow Egg Frame, w. s. (d.), Dam., Fr. Laitue 


crépe a gr. bl., Vil., °85; L. crépe blonde, Vil.; GER. Friher gel-_ 


ber Hier salat, Vil. 

Young plant pale yellowish green, distinctly wheelform; leaves 
roundish spatulate, sometimes oblong, erose dentate in the lower 
two-thirds, sinuate in rest of outline, border slightly undulate, apex 
nearly entire, surface of outer leaves strongly waved, slightly puffed 
and blistered, inner leaves much puffed and blistered. 

Mature plant rather loose and open, about ten inches in diameter, 
very pale yellowish green; does not usually form a head unless the 
plants are a little crowded; head medium, rather tall, formed of 
leaves that are paler and much more blistered than the outer ones, 
which are strongly waved; stem tall, corymbose. 

This variety is very early, but soon runs to seed in this climate 
when grown in the open ground. 


No.16, Deacon HINE, Fer., ’89. ‘ 

Synonym: Ice (d.), Fer. 

Young plant very deep, dull green, often inclining to wheelform; 
leaves roundish, apex retuse, surface much puffed below, but no- 
where blistered, inner leaves often spoonform; veins slightly sunken, 
not very conspicuous. 

~ Mature plant remarkably compact, spreading, deep glossy green, 
about ten inches in diameter, four or five inches tall; forms no 
defined head; inner leaves short, very much crowded together, 
densely crumbled, all except the most central ones pointing out- 
ward; outer leaves much puffed but very little blistered, sometimes 
shingled; stem rather short, often flattened, somewhat striate, pan- 
iculate; seeds black. 

The leaves are very thick, mild and tender. The plantis not very 
rapid in development, but quite slow in running to seed. 
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No. 17, Dippe’s Emprror, Dam., ’83. 

Young plant rather pale green, very compact, often inclining to 
wheelform; leaves roundish or oval, apex very distinctly retuse, outer 
leaves waved, surface of all leaves more or less puffed and bhistered; 
veins not conspicuous. 

Mature plant five to eight inches in diameter, very compact, form- 
ing a firm head about two inches in diameter, the outer leaves 
of which curve outward at the apex; outer leaves of the plant much 
blistered; stem slender, rather short, broadly corymbose; seeds 
black. 

A very early lettuce, well adapted for forcing. 


No. 18, Harty Curtep SILEsran, Sid., ’83. 


Synonyms: Curled Silesian (d.), Hend.; Fr. Laitue hative de 
Silésie, Vil. 

Very closely resembles the Early Simpson lettuce. The leaves 
are a little less waved, and not quite so yellowish; the whole plant is 
a little less compact; but the most conspicuous difference is that the 
mature plant is more open in the center, forming little appearance 
of a head. The stem is rather less paniculate; seeds white. 

Mentioned by Fessenden in 1828, and described by Brown in 
1854. | 


No. 19, Earty Dwarr Brown Forcrne, Ben., ’83. 


Young plant pale green, washed with brown; leaves roundish or 
oval, apex retuse, margin of inner leaves somewhat undulate, sur- 
face of all more or less blistered, of inner ones puffed and densely 
blistered; veins inconspicuous. | 

Mature plant seven inches in diameter, the densely blistered leaves 
much washed with reddish brown; head small, oblong, one and one 
half inches in diameter, the inner leaves very much, and very finely 
puffed, the outer leaves of the head curving outward at the apex; 
borders of leaves, usually undulate; stem short, slender, smooth, 
corymbose; seeds white. 

Of little value except for forcing, or earliest culture in open ground. 


No. 20. Harty Simpson, Vil., 85. 


Synonyms: Curled Simpson, Batch., ’82; Early Curled Simpson, 

‘Ul., °84, Thorb., ’85; Munson’s Perfection, Sib., ’84; Nellis’ Per- 
petual, (d.),Nellis; Mew Perpetual, Till., ’d5; Perpetual, Bliss, ’83; 
Simpson’s Early Curled, Vil.; Simpson’s Silesia’s, (d.), Brill; Fr. 
Laitue Allemande, Vil.; L. 4 couper frisée d’ Australie, Vil.; L. 
glacée, Vil.; L. hdtive de Simpson, Vil., ’85 ; Gur. Gelber Simpson 
Lattich, Vil.; Grosser gelber Simpson Kopf-L., Vil. 

Young plant pale yellowish green; leaves roundish, borders finely 
ruffled, surface of outer leaves nearly smooth, of inner ones much 
puffed and blistered; veins conspicuous. 

Mature plant twelve inches in diameter, six or seven inches tall, 
compact, very pale yellowish green, borders of inner leaves golden 
green; does not form a well defined head, though the inner leaves 
are closely crowded together: those about them curve outwards and 
are very densely puffed and blistered; outer leaves densely, but more 
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coarsely puffed and blistered; veins inconspicuous; stem tall, often 
striate, sometimes flattened, paniculate; stem leaves numerous, point- 
ing outwards, smooth only near the top, ears prominent, pointed; 
seeds white, 

A very popular variety, largely grown in frames and for open crop 
about New York City. It is very early and very slow in running to 
seed; quality excellent, the leaves being very crisp, tender and. brit- 
tle. 

Probably a selection from the Curled Silesian; said to have origi- 
nated near Brooklyn, N. Y. 

Figured fairly correctly in Les pl. pot. p. 302. 

No. 21. Georges, Vil., *84. 

Synonyms: Fr. Laitue Georges, Vil.,’84; L. George blanche, (d.), 
Noisette. 

Plant pale green, leaves roundish, borders entire except towards 
the base, apex entire or retuse, surface of inner leaves puffed and 
blistered. ’ 

Mature plant about six inches in diameter; forms a rather compact, 
but poorly defined head of which the inner leaves are folded in ap- 
parent disorder, and of which the outer leaves curve back at the 
apex; outer leaves coarsely blistered, waved, or folded on the mid- 
rib; stem slender, smooth, corymbose; seeds white. 

The head is slow in forming, and not long retained. This variety 
is of little value except asa cutting lettuce, but is grown as aforcing 
lettuce by the Paris market gardencrs. 


No. 22. GoLDEN SPOTTED, Ben., *83. 


Synonyms: Golden Spotted Head, Farquhar, 85; New Golden 
Spotted, (d.), Tull. 

Young plant greenish yellow, inclining to wheel form, densely 
mottled with chocolate brown; leaves oval, inclining to spatulate, 
apex entire or very slightly retuse, surface of outer leaves nearly 
smooth, inner ones puffed and slightly blistered, with undulate bor- 





ders; midribs greenish white, splashed with red or brown, veins al- .— 


most invisible. 

Mature plant about ten inches in diameter, six inches high, pre- 
senting a beatiful mingling of brownish red and pale green; forms a 
small roundish head two to three inches in diameter; leaves puffed 
and blistered, margins undulate; stem short, smooth, tinged with 
purple, paniculate; stem leaves pointing outward, spotted to the top, 
but less golden than in the young plant; seeds white. 

A superior summer lettuce. The head is slow in forming, but 1s 
retained a long time, and is very tender and mild. The plants stand 
the heat very well. 


No. 23. GoLpDEN Stone Heap, Thoré., 82. 


Synonyms: 0. K. Golden Head, Everitt, ’85, Rochester Cabbage, 
Sib., °85. 

Young plant pale yellowish green, usually somewhat wheelform; 
leaves roundish or ovate spatulate, apex retuse, outer leaves strongly 
waved, often puffed towards the base, inner leaves much puffed, 
slightly blistered. 
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Maturg plant compact, ten to twelve inches in diameter, about 
five inches high; forms a compact but poorly defined head two and 
a half to three inches in diameter, of which the leaves are densely 
puffed and blistered, and crowded together in apparent disorder; 
leaves about the head nearly perpendicular, curving outward at the 
apex; outer leaves slightly waved, curving downward, coarsely blis- 
tered; stem tall, smooth, corymbose; stem leaves pointing outward; 
seeds white. 

Of excellent quality, heads promptly, and is rather slow in run- 
ning to seed. ‘ 


No. 24. Gray SEEDED Butter, Thord., 83. 


Synonyms: Bloomsdale Karly Summer, Land.,’84; Large Yellow 
Butter, gray seed, Thorb., °85; Yellow Seeded Butter, Hend., ’83. 

Young plant pale, slightly yellowish green, rather low and spread- 
ing; leaves roundish or oval, apex entire or retuse, surface of outer 
leaves nearly smooth, of inner ones puffed and blistered. 

Mature plant about twelve inches in diameter, compact, spread- 
ing, forming a roundish compact head three inches in diameter, of 
which the outer leaves curve inward sufficiently to expose their lower 
surface, usually recurving a little at the apex; head yellowish green 
within; leaves surrounding the head rather coarsely puffed and blis- 
tered; stem smooth, paniculate; seeds yellowish or grayish. 

Rather late in forming the head, but slow in running to seed. Of 
excellent quality. 


No. 25. GREEN Dutcn, Vil., 84. 

Synonyms: Fr. Laitue monte a peine verte agr.n., Vil.,’85; GER. 
Griiner monte 4 peine Kopf-Lattich, Vil. 

Young plant very deep green; leaves roundish or oval, margin en- 
tire except in the lower third, border scarcely waved, apex retuse, 
inner leaves considerably puffed and blistered, veins shghtly sunken. 

Mature plant about eight inches in diameter, very compact, in- 
tense glossy green; forms asmall very compact head about two inches 
in diameter; outer leaves puffed and blistered, and somewhat waved; 
stem smooth, paniculate, stem leaves numerous, pointing outward, 
nowhere lanceolate; seeds black. 

The plant somewhat resembles in appearance the White Summer 
lettuce, but is distinguished from it by its deeper green fohage. It 
is rather late in forming its head, and one of the latest to run to 
seed. 

Figured correctly in Les pl. pot., p. 291. 


No. 26. GREEN Fat, Vil., 784. 


Synonyms: Fr. Laitue verte grasse. Vil.,’85; Ger. Griiner Feht- 
salat, Vil.; Vilmorin’s griiner feht-salat, s. k. (d.), Dam. 

Young plant deep green; leaves short, roundish or spatulate, mar- 
gin obscurely dentate in the upper half, lower leaves waved and blis- 
tered, leaves very thick, veins sunken. 

Mature plant about ten inches in diameter, six inches high; head 
remarkably compact, well defined, three inches in diameter, cream 
color within, leaves scarcely meeting at the top; outer leaves of plant 
strongly waved, coarsely blistered, spreading, puffed, blanched to- 
wards the base; stem smooth, paniculate, stem leaves rather numer- 
ous, half erect; seeds black. 


- 


150 


An excellent variety for summer. The head isa little slow in form- 
ing, but is very well retained. 
Figured correctly in Les pl. pot., p. 29%. 


No. 27%. GREEN FRINGED, S20., ’88. 


Synonyms: California Curled, Vil.,’84; Paper White Curled,(d.), 
Thorb.,’84; Fr. Laitue frisée de Californie, Vil.,’85; Gur. Califor- 
nischer Krauser Kopf-Lattich, Vil. 

Remarkably distinct. Young plant pale, almost whitish green; 
leaves decidedly broader than long, erose dentate throughout, very 
deeply and finely below, border very finely and intricately ruffled, 
apex retuse, pointing upwards, surface not in the least puffed, but 
rather sparsely blistered with peculiar wart-like blisters. The outer 
leaves curve downward showing plainly the upper surface.with its 
peculiar veining; midribs very finely divided into numerous radiat- 
ing veins. 

‘he mature plant forms a true and beautiful rosette nine inches 
or more in diameter; leaves not crowded, the outer ones flat upon 
the ground, the central ones erect; does not form a true head, though 
in slightly crowded plants, the inner leaves embrace each other loose- 
ly; stem smooth, branches few and short, stem leaves numerous, 
pointing outward, densely ruffled, surface smooth except towards 
base of stem. 

This interesting lettuce must be regarded as more ornamental than 
useful, as its leaves are neither tender nor sweet. 

Figured correctly in Les pl. pot., p. 300. 


No. 28. GREEN TENNIS Bau, Vil., *84. 


Synonyms: Boston, Thorbd., ’85; Button, Burr; Capuchin, Burr; 
Early Tennis Ball, Ferry, Thord., ’85 (d.); Green Ball, Burr; Ten- 
nisball, Burr; Tennisball, b. s., Vil.; Fr. Laitue @ Aubervilliers, 
Vil.; L. gotte verte hative, Vil.; L. tennisdall, Vil., °84. 

Young plant very deep green, often inclining to wheelform; leaves 
spreading, roundish or oval, dentate only towards the base, apex re- 
tuse, border of inner leaves slightly undulate, and their surface puffed 
and blistered, veins not very conspicuous. 

Mature plant eight to ten inches in diameter, of a peculiar deep, 
almost glaucous green, compact; outer leaves slightly waved, nearly 
smooth, inner leaves blistered; head well defined, roundish, solid 
when grown in cool weather, but loose and open, often none at all 
if grown in summer; stem smooth, branching low, densely corym- 
bose; seeds black. 

Much grown for forcing. It is very hardy to endure cold, takes 
up little room in frames, is slow in running to seed, blanches well, 
and is tender. 

A very old variety. The name was used by M’Mahon in 1806, and 
by other American garden writers in 1819, 1821, 1828, 1832, ete. 
Ii seems to be the Green Ball of Mawe, 1778, and Anton Pinzus’ fig- 
ure of a lettuce in his Hist. Plantarum, 1561, may be this variety. 


No. 29, GREEN WINTER OF NAPLES, Dam., 83. 


Young plant very deep green, leaves roundish or oval, dentate only 
in the lower third, apex retuse, outer leaves usually waved, often 
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slightly spoonform, borders of inner leaves slightly undulate and 
their surface puffed and blistered, veins not conspicuous. 

Mature plant about eight inches in diameter, borders of inner 
leaves sometimes tinged brown; forms a rather loose open head, of 
which the outer leaves recurve at the apex, inner leaves densely 
puffed and blistered, outer ones coarsely but slightly blistered; stem 
smooth, corymbose; seeds white or grayish. 

Of little value unless it be for forcing. Sown early in spring in 
the open ground, it headed poorly and soon ran to seed. 

Figured correctly in Damman & Co’s catalogue of 1882-3. 


No. 30, HamMMeErsmitH, Vil., ’84. 

Synonyms: Early Dwarf Dutch, Thomp.; Early Frame, Thomp. ; 
Green Cabbage, Thomp.; Green Dutch, Thomp.; Green Winter 
Cabbage (d.), Burr; Hammersmith Hardy Green, Bliss, ’83; Hardy 
Green, Thomp.; Hardy Green Winter, Thord.,’83, Vil., 84; Hardy 
Hammersmith, Thomp.; Hardy Winter Cabbage, Burr; Prussian 
Cabbage, Thomp.; Roman Cabbage, Thomp.; Fr. Laitue morine, . 
‘Vil.; Gur. Gelber Winter Zarter Lattich, Vil.; Italian, Lattughe 
verde, Thomp. 

Young plant pale, slightly yellowish green, often wheelform; 
Jeaves roundish or oval, apex retuse, outer leaves somewhat blistered, 
anner leaves much puffed and blistered, veins not conspicuous. 

Mature plant yellowish green, eight to ten inches in diameter, 
outline rather irregular; outer leaves oval, waved, puffed; head 
rather compact, slightly oblong, moderately firm, surrounded by 
much blistered leaves which are usually a little paler than the outer 
‘ones; stem very short, slender, smooth, corymbose; seeds white. 

Considered the hardiest of all varieties. The seed is often sown 
in September, and the young plants protected through the winter 
with a light covering of straw, to be used in spring as cut lettuce. 
It is also grown forforcing. In summer the plants attain little size, 
and usually do not head, soon running to seed. 

Figured correctly in Album de clichés. 

This variety is mentioned in M’Mahon’s Am. Gard. Cal., 1806. 
No. 31, Hanson, Thord., ’83, Sib., ’85. 

Very closely resembles the Early Simpson, but the plant is possi- 
bly somewhat larger in growth, and forms a more compact head. 
An expert is required to distinguish the two varieties. The plant 
produces little seed; seeds white. 

Carter’s Giant White, Everitt, 85, seems to be a sub-variety of 
the above, which in some cases forms a very well defined roundish 
head; in others, the plants are not distinguishable from those of 
Hanson. 

A variety having the foliage strongly washed with brownish red 
has in some localities been disseminated as Hanson lettuce. 

No. 32, IMPERIAL, Vil., ’84. 

Synonyms:. Asiatic, Vil., Green, w. s., Vil.; Imperial Head (d.), 
Burr; Imperiale or Grosse Allemande (d.), Thomp.; Union, Vil.; 
Fr. Laitue impériale, Vil., 84; L. incomparable, a gr. bl., Vil.; 
GeR. Grosser gelber asiatischer Lattich, w. k., Vil.; Silber-kopf- 
salat, Vil. 
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Differs from the Butter lettuce in very little except in the color of 
its seed, which is white. The two varieties have the same qual- 
ities. | 

Figured correctly in Les pl. pot., p. 297. 

The name, Imperial Cabbage, occurs in Mawe’s Gardener, 17783: 
Imperiale or Grosse Allemande in Noisette, 1829; Imperial in 
M’Mahon’s Am. Gard., 1806, and in American writers in 1819, 1828,. 
1832, ete. 


No. 33, Iuprovep Sporren, w. s., Vil., 84. 

Synonyms: Improved Spotted Cabbaging, Greg., °83; Small dark 
red, Vil.; Fr. Laitue sanguine améliorée, Vil., ’85; GER. Bunter 
Forellen Salat, Vil.; Bunter Verbesserter Forellen Kopf-Lattich, Vil. 

Young plant very finely spotted with rich brownish red, the inner 
leaves almost completely covered; more or less wheelform; leaves: 
roundish or oval, apex retuse, surface of inner leaves puffed and blis-- 
tered. 

Mature plant about ten inches in diameter, five inches high, com-- 
pact; leaves very densely washed. or spotted with deep brownish red,. 
on some plant with carmine red; forms a very compact roundish 
head about three inches in diameter, the inner leaves of which are: 
ivory white, very finely sprinkled or striped with carmine red; outer 
leaves strongly waved, all puffed and blistered, the blisters not. 
prominent; stem striate, sometimes flattened, much washed with 
purple, paniculate, stem leaves large, numerous, spotted with pur- 
ple or chocolate brown to the top, much waved. 

‘«This variety is productive under a small volume; it is early and 
holds its head well. The very lively color of the spots contrasts: 
agreeably with the whitish leaves, giving the salad a very pretty: 
appearance, while it is of excellent quality.” Vil. 

Figured correctly in Les pl. pot., p. 301. 


No. 34, Lance Normanpy, Vil., ’85. 


Synonyms: Large Yellow Seeded Normandy, Vil., ’84; FR. 
Laitue grosse Normande, Vil., ’85. 

Young plant deep green, often distinctly wheelform; leaves round- 
ish spatulate or oval, obscurely dentate in the upper half, apex entire 
or retuse, border very coarsely undulate; outer leaves usually strongly 
waved, little puffed and blistered, sometimes folded on the midrib. 

Mature plant about ten inches in diameter, six inches tall, deep- 
glossy green; head roundish, about three inches in diameter, well 
defined, pale green, cream color within, outer leaves of head nearly 
perpendicular, often curving in and then outward at the apex;. 
outer leaves of plant strongly waved, much puffed and blistered;: 
stem smooth, branching low, head corymbose; seeds yellow. 

Resembles the Green Fat Lettuce, but the leaves are more blis- 
tered, and the veins are not sunken. 

Well adapted to summer culture. 


No. 35, LARGE WHITE STONE SUMMER, Sid., 83 Vil., 84. 
Synonyms: Large Green, Vil., 84; Nonpareil, Vil.; Very Large: 

Yellow Paresseuse, Dam., ’83; White Cabbage, Batch., 892, ‘Thorb., 

83; Fr. Laitue grosse blonde Paresseuse, Vil., °85; L. blonde d’été 
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de St. Omer, Vil.; L. nonpareille, Vil.; Ger. Gelber Faulenzer Lat- 
tich, Vil.; Grosser gelber Dauer-kopf-L., Vil. 

Young plant pale yellowish green; leaves roundish or oval, 
obscurely dentate in the upper half, apex usually entire, inner leaves 
puffed and blistered, with undulate borders. Before heading the 
plant is conspicuous for its broadly spreading vigorous foliage, and 
for its densely blistered inner leaves, which in some plants extend 
almost horizontally. 

Mature plant twelve to fifteen inches in diameter, comparatively 
low and spreading, the very ample outer leaves laying upon the 
ground; forms a very large though not very compact, yellowish, 
roundish head, which sometimes attains a diameter of six inches; 
the head surrounded by very large, nearly perpendicular blistered 
leaves, which incline to inclose it loosely; leaves closely blistered 
throughout; stem smooth, paniculate; stem leaves numerous point- 
ing outward, the uppermost ones approaching spatulate, smooth, 
ears small, rounded; seeds white. 

One of the best of all the summer lettuces. It endures the heat 
and holds its head remarkably well, and very rarely fails to produce 
a good crop. Owing to its very large size, and rapid development 
it becomes fit for use nearly or quite as early as the spring lettuces. 

Figured correctly in Les pl. pot., p. 296. 


No. 36, LARGE WHITE WINTER, Vil., ’84. 

Synonyms: Fr. Lattwe grosse blonde d@hiver, Vil., ’85; GER- 
Grosser fester gold-gelber Kopf-Lattich, Vil. 

Young plant pale, slightly yellowish green; leaves oval, approach- 
ing spatulate, coarsely erose dentate in the lower half, obscurely den- 
tate above, apex retuse, borders of inner leaves somewhat ruffled, of 
the outer ones undulate, inner leaves very finely puffed and blistered. 
Resembles Neapolitan lettuce, but is less deep green, less blistered, 
and less ruffled. 

Mature plant about twelve inches in diameter, rather tall, outline 
very irregular; outer leaves coarsely undulate, or ruffled, half erect; 
head roundish, large, pale yellowish green, composed of, and sur- 
rounded by extremely blistered, waved and twisted leaves; stem - 
smooth, corymbose; seeds white. 

Of no special value as a summer lettuce. 

Figured correctly in Les pl. pot., p. 288. 


No. 3%, Le Baur, Vil., ’84. 

Synonyms: Intermediate Lebceuf, Vil.; Fr. Laitwe Lebweuf, Vil., 
84; Gur. Grosser griiner Lebouf Lattich, Vil. 

Young plant clear green; leaves oval, approaching spatulate, 
nearly half erect, apex entire or retuse, borders of inner leaves some- 
what undulate, surface finely blistered, often puffed, veins slightly 
sunken, not conspicuous, midribs slightly prickly below. 

Mature plant about nine inches in diameter and of equal height; 
rather intermediate between the Cos and Cabbage lettuces; leaves 
oblong, oval, outer ones strongly waved, puffed, but very little blis- 
tered; inner leaves finely puffed and blistered; head tall, resembling 
that of a Cos lettuce, composed of leaves pressed against one another, 
but inclosing one another imperfectly. In some plants the leaves do 
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not form a head, but all curve outward from the center; stem stout, 
smooth, corymbose, stem leaves half erect; seeds white. 

This lettuce bears some resemblance to the Ground Cos, ‘It 
possesses the peculiarity of often throwing out suckers at the base 
of the head.” Vil. 

Figured correctly in Album de clichés, 


No. 38, Lorruors, Vil., ’85. 

Synonyms: Fr. Laitue de Trocadéro, Vil., °84; L. maraichere, 
Vil. 

Young plant pale green; leaves roundish or oval, margin more or 
less dentate and slightly ruffled in its whole outline, outer leaves 
slightly waved; surface nearly smooth except in the innermost leaves 
in which it is slightly puffed and blistered; midribs greenish white, 
veins slightly sunken. 

Mature plant ten to twelve inches in diameter, five inches tall; 
forming a very compact, globular head four inches in diameter, of 
which the outer leaves are bordered with brown, and scarcely fold 
back at the apex, inner leaves of head well blanched; outer leaves of 
plant little blistered, borders ruffled; stem smooth, corymbose; segds 
white. 

A good lettuce for either spring or summer. 


No. 39, Maperia, Vil., 785. 


Synonyms: Large Winter, w. s., Vil., ’84; Large Winter Cub- 
bage(d.), Burr; Large Winter Maderia, Vil.; FR. Laitue Babiane, 
Vil.; L. brune d’hiver des Carmes, Vil.; L. de la Passion, Vil., °35; 
L. passion, Vil., ’85; L. Passion d’hiver, Vil.; GER. Grosser gruner 
Winter Kopf-Lattich, Vil. 

Young plant often inclining to wheelform, clear green; inner 
leaves sometimes slightly yellowish, sparsely spotted with chocolate 
brown, apex entire or retuse, outer leaves slightly waved, inner ones 
puffed and blistered. 

Mature plant about ten inches in diameter, spreading, with a 
somewhat irregular outline; head roundish, rather large, pale green, 
- washed with red on the summit; outer leaves little blistered, waved, 
with undulate borders, clear green, slightly yellowish, with a few 
brown spots; leaves about the head blistered and tinged with red on 
the borders; stem smooth, broadly corymbose; seeds white. 

Resembles the Mogul lettuce; but the margins of the leaves are 
not dentate in the upper half, and the leaves are more oval. 

This variety is not adapted to summer culture, as unless sown 
very early in spring, it heads poorly, and runs quickly to seed. 

Figured correctly in Les pl. pot., p. 287. 

It was mentioned in L’Hort. Francais, 1824, by Pettit in 1826, by 
Noisette in 1829, ete. 


No. 40, Matra, Vil., 784. 

Synonyms: Drumhead, Vil. (d.), Burr; Ice Cabbage, Ben.; Ice 
Cos, Burr; Ice Drumhead, Vil., Batch., ’82; Malta Drumhead, Vil., 
84; Malta Large Drumhead, Sib., 783; Satisfaction, w. s., Svb.,°85; 
White Cabbage, Burr; White Nonpareil, Carter, ’84; White Silesian, 
Browne; Fr. Laitue chou blonde, Vil.; Laitwe de Malte, Vil., °84; 
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Ger. Grosser gelber Trommel-kopf-Lattich, Vil.; Grosser Trommel- 
kopf-L., Vil. 

Young plant pale yellowish green; leaves roundish or oval, some- 
times spatulate, dentate throughout, apex entire, borders finely ruf- 
fled, surface of outer leaves nearly smooth, of inner ones finely blis- 
tered, veins sunken, rather conspicuous. 

Mature plant twelve to fourteen inches in diameter, and of nearly 
equal height, rather compact, pale green, glossy; forms a distinct 
and rather compact head, of which the outer leavesare hoodshaped, 
curving backward at the borders, densely blistered; outer leaves of 
the plant rather sparsely blistered, scarcely puffed; stem smooth, 
corymbose, stem leaves numerous, smooth, ears prominent; seeds 
white. 

This variety grows rapidly, stands the heat well, but is late in 
forming the head, and the latter is not long retained. It is of 
excellent quality. 

Figured correctly in Les pl. pot., p. 304. 

Mentioned by Vilmorin in 1823, and in L’Hort. Fran., 1824. 


No. 41, Moeut, Vil., 85. 
Synonyms: Large Brown Cabbage (d.), Burr; Large Brown Cob- 


' lenz, b. s. (d.), Dam.; Large Gray Cabbage, Burr; Large Green, b. 


s., Vil., °85; Mammoth, Burr; Superfine New French, Thomp.; 
Fr. Laitue Bapaume, Vil.; L. Berg-op-Zoom, Vil.; L. de Hollande, 
Thomp.; L. grise maraichére, Vil.; Z. grosse brune Paresseuse, 
Vil., °85; L. grosse grise, Vil.; L. grosse hollandaise, Vil.; L. 
Méterelle (4 Bordeaux), Vil.; L. prodigieuse, Vil.; Grr. Brauner 
Faulenzer-Lattich, Vil.; Brauner Koblenzer, s. k. (d.), Dam. 

Young plant low and spreading, sometimes inclined to wheelform, 
dull, somewhat grayish green, with a few scattering chocolate col- 
ored dots; leaves roundish spatulate, or ovate spatulate, obscurely 
dentate in the upper half, apex retuse, outer leaves often slightly 
waved, little puffed or blistered, inner leaves much waved, densely 
puffed and blistered, veins slightly sunken. 

Mature plant about twelve inches in diameter, six inches high, 
very sparsely spotted with chocolate brown; outer leaves numerous, 
spreading, coarsely puffed and blistered; forms acompact, roundish, 
not very well defined head, about four inches in diameter, cream 
colored within, sometimes tinted with brown on the top. ‘The outer 
leaves of the head do not meet at the top; leaves surrounding it 
nearly perpendicular, curving outward at the apex; stem smooth, 
paniculate; seeds black. 

A Very hardy and productive variety, well adapted for summer 
culture. 

Figured correctly in Les pl. pot., p. 296. 


No. 42. MortatTenna, Vil.,’84. 

Synonyms. Mortatella Cabbage, Vil. ; Fr. Laitue Mortatella, 
Vil., 784. 

Young plant intense clear green, slightly wheelform; leaves oval, 
apex entire or retuse, outer leaves waved, or sometimes spoonform, 
surface nearly smooth, inner leaves puffed and blistered. 

Mature plant about nine inches in diameter, forming a rather 
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compact head two to three inches in diameter, yellowish green with- 
in, outer leaves of head washed with dark brown where exposed to 
light, much blistered, curving outward at the apex; outer leaves of 
plant coarsely blistered ; stem smooth, densely corymbose ; seeds 
black. 

The head isslow in forming, and is not long retained. 

Figured correctly m Album de clichés. 


No. 43. NEAPOLITAN, Vii., 84. 


Synonyms. Naples Cabbage, (d.), Burr; Neapolitan Cabbage, Vil., 
"84, Sib., °83; New Giant of Salermo, Dam.,’84; Fr. Laitue chou de 
Naples, Vil.,’85; Ger. Grosser gelber Kopfsalet von Neapul, w. k., 
(d.), Dam.; Neapolitanischer Dauerkopf.Lattich, Vil. 

Young plant intense clear green, rather spreading; leaves roundish 
or oval, borders finely ruffled, surface of outer leaves smooth, of in- 
ner ones finely blistered, veins sunken conspicuous. 

Mature plant twelve to fourteen inches in diameter; the larger 
leaves often six inches wide, glossy, strongly waved, sometimes spoon- 
form, irregularly blistered; outer ones nearly flat upon the earth; 
head large, rather clearly defined, often flattened on the top, three to 
four inches in diameter, outer leaves of the. head hoodshaped, com- 
pletely overlapping one another, clear glossy green, the finely ruf- 
fled border curving back a little, inner leaves whitish green, often 
becoming bitter before the flower stalk starts ; stem striate, little 
branched, paniculate, producing little seed; seeds black. 

“This variety is perhaps of all the lettuces the one that holds its 
head best. The floral stem is often unable to break through the 
leaves without aid.” (Vil) ‘‘Aside from the tardiness of the 
plant in flowering, the yield of seed is never abundant.” (Burr). 

In the Station garden this variety has not always headed well, 
and has not retained its head longer than several others. 

Figured correctly in Les pl. pot., p. 303. 

The Large Saint Angelo, Dam., °83, was slightly smaller in size 
than the Neapolitan, but scarcely different in other respects. We 
think it not sufficiently distinct to be described as aseparate variety. 


No. 44. NEGROHEAD, Ben., ’83. 


Synonym. Milan, Ben., ’83. 

Young plant dull green, much washed with dark reddish brown 
where most exposed to light; leaves oval, apex entire or retuse, outer 
ones waved, inner ones somewhat folded on the midrib, puffed and 
blistered, veins not very conspicuous. 

Mature plant about twelve inches in diameter, the inner leaves 
much washed with dark reddish brown on the borders; forms a pret- 
ty well defined, compact, roundish or slightly oblong head about 
three inches in diameter, greenish yellow within ; outer leaves of 
plant much waved, little blistered, inner leaves much puffed and 
blistered; stem smooth, washed with purple, corymbose, stem leaves 
pointing outward, leaves on the branches bordered with rich purple; 
seeds yellow. 

Endures the heat well, and is slow in running to seed; but not sure 
to head unless sown very early. 
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No. 45. PauatTIne, Vil., ’84. 

Synonyms. Brown Cabbage, (d.), Burr; Brown Genoa, Vil., 84 ; 
Grise, Dam., ’84; Fr. Laitue brune d’Achicourt, Vil.; L. brune 
d@’Arras, Vil.; L. brune hollandaise, Vil.; L. incomparable, MilkeD. 
jeune brune, Vil.; L. oeil-de-perdrix, Vil.; L. palatine, Vil., ’85; L. 
petite brune, Vil.; L. roulette d’été a, gr. n., Vil.; L. rousse, Vil.; L. 
Palatine rousse, Noisette; Ger. Brauner fester Pariser Lattich, Vil. 

Young plant green, much washed or spotted with brown with a 
few scattering chocolate colored dots: leaves broadly ovate spatulate, 
or roundish, obscurely dentate in the upper half, apex retuse, bor- 
ders of inner leaves somewhat undulate, and their surface puffed and 
blistered, midribs whitish green above, usually tinged with purple 
below, veins rather conspicuous. 

Mature plant, spreading, about ten inches in diameter; outer leaves 
tipped with a peculiar reddish copper color, all leaves sparsely spot- 
ted with chocolate brown ; forms a rather loose and poorly defined 
head about three inches in diameter, of which the inner leaves are 
yellowish green, finely puffed and slightly blistered; outer leaves 
waved; stem smooth, purple, paniculate, stem leaves pointing out- 
ward, tinged with purple, sparsely spotted with chocolate color, 
paniculate; seeds black. 

‘No lettuce is superior to this forsummerandautumn. It forms 
promptly, holds its head well, and endures the cold well. During 
the latter part of Summer and the entire Autumn this variety fur- 
nishes more than half of the head lettuce that is carried to the 
Paris market.” Vil. 

‘“Must be classed as one of the best.” Burr. 

Figured correctly in Les. pl. pot., p. 300. 


No. 46. PELLETIER, Dam., ’83, Vil., °85. 


Synonyms. Ourled Beauregard, Vil., ’85; Laciniated Beauregard, 
(d.), Vil.; Fr. Laitue Beauregard, Vil.; L. Beauregard a feuille lacinicée, 
Vil.; L. frisée a couper Beauregard, Vil.,’85; Ger. Geschlitzter Beau- 
regard Kopf-Lattich, Vil. 

Very distinct; young plant pale yellowish green, leaves deeply cut, 
the edges of the pointed lobes folding together below, causing the 
apexes to point upward; midribs broad at the base, dividing into very 
numerous translucent veins. 

Mature plant about eight inches in diameter; forms a compact, 
well defined, pointed head three inches in diameter; leaves neither 
puffed nor blistered; stem tall, smooth, paniculate, stem leaves deep- 
ly dentate to the top, ears long, narrow, sharply pointed; yields very 
little seed, many plants forming no flower stalk; seeds black. 

Quite ornamental, but of little value for the table, owing to its 
small size, lateness and inferior quality. 

Figured correctly in Les pl. eot., p. 305. 


No. 47. Prize Huan, Std., ’83. 

Synonyms. American Curled, Vil.,’84 ; American Gathering, 
Vil.,, Sid.,°83, Thord., 85; American Gathering Head, (d.), Breck ; 
Ferry’s Early Prize Head, Ferry, ’83; India Head, Vil.; New Am- 
erican, Vil; Fr. Laitue d’Australie, Vil.; L. blonde dorée, Vil.; L. 
dorée d’Amerique, Vil.; L. frisée d’Amerique, Vil.; L. pommee du 
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Texas, Vil.; Romaine rouge, dorée, Vil.; Ger. Krauser Amerikan- 
ischer Pfliick-Lattich, Vil. 

Leaves of the young plant more or less washed and speckled with 
brownish red on both sides, oval or roundish, border distinctly ruf- 
fled, apex pointing upwards, inner leaves most colored, much blis- 
tered. 

Mature plant about twelve inches in diameter, central leaves dark 
rich red where most exposed; head not clearly defined, the densely 
ruffled and blistered inner leaves being compactly folded together in 
apparent confusion; stem smooth, slightly washed with purple, pan- 
iculate, stem leaves numerous, pointing outwards, inclining to ruf- 
fle, borders strongly tinged with purple, ears half embracing, 
pointed, very prominent ; seeds white. 

An excellent variety, early, slow in running to seed, and very 
tender and well flavored. ‘‘ Derived from the Batavia lettuce.” 
Vil. 

No. 48. Rep Brsson, ('reg., °83, Sid., °83, Vil., *84. 

Synonyms. Marvel, Vil., 84, Sib., ’838; Fr. Laitue Besson, Vil.; 
L. merveille des quatre saisons, Vil., ’85; I. mousseline rouge, Vil.; 
Ger. Rothbrauner Besson oder Wunder Kopf-Lattich, Vil.; Winter 
Kopf-Lattich, Vil. 

Young plant dull dark red; the inner leaves glossy, leaves round- 
ish or oval, apex retuse, inner leaves slightly blistered, veins 
brownish above, midrib reddish above, slightly more greenish below. 

Mature plant about twelve inches in diameter, rich glossy red in 
all parts exposed to the light; head well defined, roundish, about 
four inches in diameter, the outer leaves of it exposing their lower 
surfaces, inner leaves nearly white; leaves about the head, and outer 
leaves of plant densely puffed and blistered ; stem short, slender, 
smooth ; seeds black. 

An excellent lettuce for spring or summer. It endures the heat 
well, and is very slow in running to seed. 

Figured correctly in Les. pl. pot., p. 300. 


No. 49. Rep Ep@rp Victoria, Vil. 


Synonyms. Boston Market, Hend.,’84; Karly Cabbage, Vil. ; Har- 
ly Paris Market, Vil.; Early Yellow, Vil.; Red Bordered, Vil., Burr; 
Red Edged, Vil., 84; Victoria, Vil., 84; Ward’s Improved White 
Tennis Ball, Greg.,’85; White Dutch, Vil.; Fr. Laitue a bord rouge, 
Vil.,’85; L. Bordelande, Vil.; L. Cordon rouge, Vil. ; Ger. Bruine 
Geel Laitich, Vil.,,’85 ; Gelber rothkantiger Prinzenkopf L., Vil. ; 
Holl. Broei gele latouw, Vil.; Harlems’ che gele L., Vil. 

Young plant. pale, slightly yellowish green, more or less wheel- 
form in its early stages of growth; leaves roundish or oval, apex 
retuse, borders coarsely undulate, surface waved, puffed in the lower 
half, scarcely blistered. 

Mature plant seven to ten inches in diameter, about five inches 
high, compact ; outer leaves roundish, almost plain, lying on the 
earth, those that surround the head very pale yellowish green, often 
tinted with brown on the borders, which point outwards, the brown 
disappearing at a later stage of growth, coarsely blistered, putted to- 
wards the base ; head very solid, clearly defined, about three and 
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a half inches in diameter, four inches tall, the leaves composing it 
very pale yellow; the outer leaves of the head do not quite meet. 
at the top ; stem short, faintly washed with brown, compactly cor- 
ymbose ; seeds white. 

Figured correctly in Les pl. pot., p. 293. 

The names Red Bordered, Red Edged Victoria, etc., under which 
this variety has long been known,seem objectionable becanse as grown 
by us, the borders are not red at any stage of growth, and the name 
Victoria has been applied to at least three other varieties. 

A “White Dutch” lettuce was mentioned by M’Mahon in 1806, 
and in the Gardeners’ Chronicle in 1850; a ‘‘Laitue a bord rouge,” 
in L’Hort. Franc., 1824, and in other writers 1826, 1829, etc. Red 
Edged Victoria is described in Gardener’s Chronicle, 1868; Victoria 
or Red Bordered by Burr in 1863, ete. 

No. 50. RED WINTER CaBBaGE, Thord., ’84. 

Synonyms. Hardy Red Winter, Vil.,’84; Fr. Laitue rouge @hiver, 
Vil. ,’85; Ger. Rother fester winter Kopf-Lattich, Vil. 

Young plant low and spreading, often inclining to wheelform, 
clear green, more or less washed with reddish brown, especially in 
the inner leaves, which are often spoonform, with undulate borders; 
leaves roundish or oval, apex retuse, outer leaves somewhat waved, 
nearly smooth, inner ones puffed and blistered. 

Mature plant about ten inches in diameter, open and spreading ; 
leaves where most exposed to light, tinged with reddish brown; head 
large, slightly oblong, compact, forming promptly and enduring 
rather a long time, pale green, very strongly tinted with reddish 
brown ; leaves around the head coarsely puffed and blistered ; stem 
slender, smooth, mostly red, corymbose ; seeds white. 

Heads well only when grown in cool weather. Unless sown very 
early in spring it is of little value. 

Figured correctly in Les pl. pot., p. 289. 

No. 51. RoqueErts, Vil., ’84. 


Young plant intense deep green; leaves roundish, dentate and un- 
dulate in their whole outline, apex retuse, pointing upwards, all 
leaves more or less blistered, inner ones densely blistered and puffed, 
midribs and veins greenish white, the latter conspicuous, slightly 
sunken. 

Mature plant four to six inches in diameter; forms a remarkably 
solid little head about two inches in diameter and three inches long; 
leaves densely blistered, very mild but a little tough; seeds white. | 

This very distinct lettuce is remarkable for the neatness and solid- 
ity of its head, which is almostas hard as that of a Winnigstadt cab- 
bage. Its small size wouid seem to make it desirable for frame cul- 
ture, but it is very late, which makes it undesirable for this pur- 
pose. 


No. 52. SHOTWELL’S BRowN HEAD, Thord., ’85. 


The outer leaves of the young plant are dull pale green, much 
washed with brownish red; inner leaves almost completely red ; 
plant low and spreading; leaves oval or obovate, apex retuse, obscure- 
ly dentate in the upper half, inner leaves often spoonform, much 
blistered and puffed, midribs greenish white. 
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Mature plant about twelve inches in diameter; forms a rather 
compact head about four inches in diameter, of which the outer 
leaves scarcely meet at the top, and are deep brownish red at the apex, 
inner leaves of the head greenish yellow, faintly tinged or spotted 
with red; stem smooth, purplish red, speckled with darker spots, 
paniculate, stem leaves deep rich purple; seeds black. 

A good variety for summer. It is slow in forming the head, but 
very slow in running to seed. 

This variety closely resembles the Improved Spotted (w. s.), the 
chief difference in their appearance being that the head of this is 
little stained with red within, and the outer leaves are a little dark- 
er brown. It forms very little seed, few plants being able to burst 
the head. 


No. 53. STONE HEAD GOLDEN YELLOW, (Greg., ’84. 

Young plant pale yellowish green, often approaching wheelform; 
leaves roundish, scarcely dentate, even towards the base, outer ones 
strongly waved, surface nearly smooth, inner leaves puffed and blis- 
tered, with undulate margins. 

Mature plant about ten inches in diameter, conspicuous for its 
pale yellow color; forms a compact, oblong head three inches in 
diameter, of which the outer leaves curve outward at the apex, leaves 
surrounding the head quite spreading, much puffed and blistered. 

This variety is rather early, heads well and is of excellent quality. 


a) 

No. 54. Sugar Loar, Greg., 83. 

Synonym. Victoria Cabbage, Thord., ’84. 

Young plant very vigorous, dull green, more or less washed with 
brownish red, the inner leaves often completely colored; leaves oval 
or shortly spatulate, dentate in their whole outline, obscurely towards 
the apex which is retuse, borders ruffled in such a way that the apex- 
es of the foldsalways point upward, inner leaves somewhat blistered, 
veins usually brownish. 

Mature plant about twelve inches in diameter, nine to twelve 
inches high; leaves washed with brown where most exposed to light, 
curving downward, coarsely puffed and blistered, borders slightly 
ruffled; forms a large, loose, oblong, not well defined head, of which 
the outer leaves are hood-shaped, rolling back a little on the bor- 
ders; stems very tall, smooth, washed with purple, corymbose, stem 
leaves half erect, very broad at the base, very numerous; seeds 
white. 

The head is not long retained, and is very slow in forming. An 
excellent summer lettuce, giving a most productive crop of excellent 
quality. 

Introduced by Gregory about 1880. 


No. 55. TENNIS BALL, w. s., Vil.,’84. 


Synonyms. Boston Market, w. s., Vil.; White Forcing Head, 
Thorb.,’83; White Gotte, w. s., (d.), Burr; White Seeded Gotte, (d.), 
Thomp.; White Seeded Tennis Ball, Sib.,’83; White Tennisball, w.s., 
Vil., 84; Fr. Laitue d’Ognon, Vil.; L. gau, Vil.; L. gotte a gr. Ol., 
Vil.,’85; Ger. Sehr friiher fester Steinkopf Lattich, Vil. ; Sehr friiher 
gelber fester Steinkopf L., w. k., Vil. : | 
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Young plant pale yellowish green, very compact; leaves roundish, 
apex retuse, outer ones somewhat waved, nearly smooth, inner ones 
coarsely undulate, much blistered, midribs concealed in the compact 
foliage. 

Mature plant about six inches in diameter, very compact; forming 
a firm head one and a half to two inches in diameter, three inches 
tall, of which the outer leaves curve back at the apex; leaves forming 
and surrounding the head puffed and blistered; head lighter in col. 
or than the outer leaves; stem short, smooth, broadly corymbed ; 
seeds white. 

Very largely grown for earliest culture under frames. Of little 
value for out door culture unless sown very early. 

The Karly Egg Cabbage, Vick, 85, seems to be an improved se- 
lection of this variety, somewhat larger in size, and running to seed 
less promptly. 

Figured correctly in Les pl. pot., p. 291. 

Mentioned by Petit in 1826. 

No. 56. THE Deacon, Alarris, 83. 

Young plant clear deep green, rather low and spreading ; leaves 
roundish or shortly spatulate, margin obscurely dentate in the upper 
half, apex entire, inner leaves somewhat puffed and blistered, veins 
sunken, conspicuous, leaves very thick. 

Mature plant very compact, about twelve inches in diameter, re- 
markable for its finely formed, large, firm head, which often attains 
a diameter of five inches. When first formed the head igs oblong, 
but later it becomes roundish, and finally distinctly flattened on the 
top. The outer leaves are very few and in the fully matured plant 
le flat upon the ground so that there seems to be little of the plant 
except the head ; stem smooth, greenish white, corymbose, stem 
leaves pointing outward, obovate, very broad at the base, waved und 
blistered; with very small rounded or bluntly pointed ears: leaves on 
the branches oblong, pointed, with nearly parallel sides ; seeds white. 

As the plant matures the foliage assumes a lighter shade, and the 
leaves become yellowish on the borders; the head within is cream col- 
ored, and continues sweet and tender until the flower stalk starts, 

This variety was introduced about the year 1879 by Mr. Joseph 
Harris, of Moreton Farm, Rochester, N. Y., who procured the seed 
from a Mrs. Miiller, a German lady who had selected the variety 
carefully for many years. 

No. 57. Tom Tuums, Vil., ’84. 

Synonyms. Stone Tennis” Ball, Vil., 84, (d.), Burr; Wheeler's 
Tom Thumb. Thorb. 83; Fr. Laitue gotte lente monter, Vil. 85 ; 
Ger. Frither griiner fester Steinkopfh-Lattich, Vil. ; Griiner fester 
Steinkopf L., Vil. 

Young plant spreading, inclining to wheelform, very pale green; 
leaves oval, rarely roundish, apex distinctly retuse, surface of outer 
leaves slightly and of inner ones very much blistered, sometimes puff- 
ed, veins not conspicuous. 

Before forming the head the plant is distinct through its very 
densely blistered, spreading upper leaves and white midribs, 

Mature plant about ten inches in diameter and six inches high, 
pale yellowish green, remarkably compact; forming an extremely 


at 
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firm, roundish head, nearly or quite four inches in diameter, but 
which owing to the compact foliage is not clearly defined ; the out- 
er leaves of the head curve back at the apex; lower leaves of plant 
horizontal, all much puffed and blistered; stem rather tall, smooth, 
corymbose, stem leaves numerous, pointing outward; seeds black. 

Not very large in size, but excellent in quality. It is early and 
holds its head remarkably well. 

Introduced by H. Wheeler & Son, Eng., in 1858. (Gar. Chron.) 

Figured correctly in Les pl. pot., p. 292. 

The synonym Gotte lente & monter was grown by Thompson in 
1850. 

No. 58. Trout, Farg., ’85. 

Synonyms. Fr. Laitue flagella, Vil.; L. panachée, Vil.; L. san- 
guine a gr. bl., (d.), Vil. 5 L. truite, Vil. 

Young plant pale green, densely spotted with small chocolate 
brown spots, spreading, often inclining to wheelform; leaves round- 
ssh or oval, apex entire or retuse, outer leaves strongly waved, usual- 
ly more or less puffed, inner ones much puffed and blistered. 

Mature plant about ten snches in diameter, five inches high, com- 
pact, dull green, densely and finely spotted with reddish brown ; 
forms a rather well defined, compact, roundish head about three 
inches in diameter, of which the inner leaves are speckled on a near- 
ly white ground; outer leaves much waved, coarsely puffed and blis- 
tered; stem smooth, purple, corymbose, stem leaves roundish, point- 
ing outward; seeds white. 

A good summer lettuce, heading well, and very slow in running 
to seed. 

No. 59. VERSAILLES, Viabesy doer ithe ) 

Synonyms. Large Mogul, w.s., (d.), Dam.; Large Versatlles, Vil., 
85; Large White Versailles, Vil.,°85 ; Large Yellow Cyrius, Dam., 
°83: Non Plus Ultra, w.s., (d.), Dam, Versailles Cabbage, Greg.,83; 
Fr. Laitue blonde royale, gr. bl., (d.), Dam. ; L. de Versailles, (d.), 
Noisette; L. blonde de Versailles, Vil.,’85; Ger. Cyrius Lattich, Vil.g 
Gelber Cyrius, Vil.; Grosser gelber Cyrius, L., Vil.; Grosser gelber 
non plus ultra, L., w.s., (d.), Dam. ; Grosser gelber Savoyer 1 Pe PRE 
Mogul L., Vil. | 

Young plant clear green; leaves roundish or oval, apex retuse, sur- 
face of inner leaves puffed and blistered, midribs whitish, veins rath- 
er conspicuous. 

Mature plant about twelve inches in diameter, very compact } 
forms a compact head three ‘nches in diameter, of which the densely 
blistered leaves seem. crowded together in untraceable disorder; leaves 
surrounding the head blistered and puffed in a remarkableemanner, 
lower leaves coarsely puffed and blistered, with coarsely undulate 
borders; stem paniculate, stem leaves nearly smooth, usually point- 
ing downwards ; seeds white. 

f<'Phis variety forms its head quickly and uniformly, cabbages 
white and crisp, is slow in shooting up to seed, and flourishes in al- 
most every description ofsoil.” Burr. It istender and of good fla- 
yor, though the leaves sometimes become bitter before the flower 


stalk forms. ' 
Figured correctly in Album de clichés. . 


Described by Browne in 1854, by Thompson in 1850, and in L’- 


Hort. Franc. 1n 1824. 
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No. 60. VERY HARLY DwaArr GREEN, Vil., 84. 

Synonyms: Dwarf Green Early, b.s., Greg., 84; Earliest Dwarf 
Green, Vil., 84; Landreth’s Forcing, Land.,’85; Fr. Laituenain 
vert trés hdtive, Vil., 84. 

Young plant very deep green, extremely compact in growth; leaves 
broader than long, dentate only in the lower part, apex retuse, bor- 
ders of inner leaves undulate, surface much blistered, midribs almost 
concealed in the compact folage, veins rather conspicuous. 

Mature plant about six inches in diameter, very compact, forming 
a firm head three inches in diameter, the outer leaves of which curve 
outward at the apex; all leaves blistered, inner ones finely; leaves 
about the head coarsely undulate, approaching ruffled; stem rather 
short, branching very low, corymbose; seeds black. 

A very early and excellent heading lettuce, superior for forcing. 
No. 61. WHITE BATAVIAN, w. s., Vil., ’84, S7b., ’85. 

Synonyms: Drumhead Cabbage, (d.), Burr; Early Silesia, Chis. 
Trial.; Hooper’s Incomparable, Chis. trial.; Large Drumhead, Burr; 
Large Green Head or Cabbage, (d.), Thomp.; Prince Albert, Chis. 
trial.; Red Edged Drumhead, (d.), Chis. trial.; Stlesian, Vil., ’84 
Spanish Burr; White Silesian, Vil.; Fr. Laitue Batavia a bord rouge, 
Vil.; LZ. Batavia blonde, Vil., ’85; L. de Silésie, Vil.; L. téte de 
mort, Vil.; GER. Grosser gelber Kopfmontrée Lattich, Vil.; Gros- 
ser gelber montrée L., Vil.; Spater gelber montrée L. (d.), Dam.; 
Hou. Groote gele montrée latouw, Vil. 

Young plant light, sometimes golden green; leaves open, few in 
number, roundish or oval; borders ruffled, of inner leaves faintly 
tinged with brown, surface of outer leaves nearly smooth, of inner 
ones densely and finely blistered, veins sunken, conspicuous. 

Mature plant twelve to fourteen inches in diameter, eight inches 
high; fohage densely and finely blistered, but not puffed; head 
slightly oblong, very large, well defined and very solid at its best, 
very pale green, tinted with light brown or russet, leaves of the head 
hoodshaped, nearly enclosing one another; those about the head 
curve outward towards the apex until the head is completely formed, 
and are usually strongly tinted with brown on the borders, though 
sometimes almost clear green; stem irregularly striate, often flat- 
tened, washed with purple below, branches faintly tinged with pur- 
ple, sometimes sparsely spotted with deep purple, paniculate, stem 
leaves numerous, usually pointing downward with very large ears; 
seeds white. 

‘* Adapted to all seasons, hardy, retains its head well, withstands 
heat and drought, blanches white and crisp, and is of excellent fla- 
vor.” Burr. 

Figured correctly in Les pl. pot., p. 302. 


No. 62. WHITE BouLoene, Vil., ’84. 


Synonym: Fr. Laitue blonde de Boulogne, Vil., ’85. 

Young plant low and spreading, often wheelform, pale yellowish 
green, with a few chocolate colored spots; inner leaves faintly washed 
with brown, often spoonform; leaves roundish or oval, apex entire 
or retuse, borders of inner leaves coarsely undulate, surface puffed 
and blistered, veins rather conspicuous. 
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Mature plant about eight inches in diameter; leaves much waved, 
rather spreading, with little or no tendency to head, when grown in 
the open ground; innermost leaves golden yellow, puffed and blis- 
tered; stem short, broadly corymbose. 

This variety very early runs to seed, and is of no value in this cli- 
mate, unless it be for forcing. 

No. 63. WHITE CHAVIGNE,* Vil., ’84, Sib., °83. 

Synonyms: Fr. Laitue blonde de Chavigné, Vil.,’85; Gur. Gelber 
yon Chavigné Kopf-Lattich, Vil. 

Young plant clear green, compact, spreading, often somewhat 
wheelform; leaves roundish or oval, obscurely dentate in the upper 


half, apex retuse, margin scarcely undulate, even in the inner leaves 
of which the surface is slightly blistered, veins sunken, rather con- 
spicuous. 

Mature plant about twelve inches in diameter; head clearly de- 
fined, large, often five inches in diameter, compact, pale green, al- 
most yellow above, whitish within, the leaves not meeting at the top; 
outer leaves roundish, coarsely blistered; stem short, slightly striate, 
paniculate, branches few and short; yields little seed; seeds white. 

One of the finest heading varieties we have tested. 

Figured correctly in Les. pl. pot., p. 296. 


No. 64. WHITE Paron, Vil., ’89. 

Synonyms: New Silver Ball, Till., ’85; Silver Ball New Winter, 
Dam., 84; White Paron Cabbage, Vil. ; Fr. Laitue blonde de Paron 
Vil.,’85; Silverball @’hiver gris argenter w. s. (d.), Dam; Ger. Gel- 
ber von Paron Lattich, Vil. ; Silverball, neuer Winter w. k. (d.), Dam. 

Young plant clear green, spreading; leaves roundish or oval, apex 
retuse, outer leaves waved, usually more or less puffed, inner leaves 
often somewhat folded upon the midrib, with more or less undujate 
borders, much puffed and blistered; veins sunken, conspicuous. 

Mature plant about twelve inches in diameter and five inches tall, 
compact, rather spreading, clear green, with a slight lustre; head 
not very well defined, three or four inches in diameter, of about 
equal height, yellowish green within, compact, outer leaves of the 
head more or less contorted; leaves surrounding the head curving 
outward at the top; outer leaves coarsely waved, rather sparsely blis- 
tered, distinctly puffed, midribs concealed in the compact foliage; 
stem intermediate between a panicle and corymb, stem leaves half 
erect; seeds white. 

Excellent in quality but rather slow in forming the head, and 
rather prompt in forming the flower stalk. 

Resembles the Turkish or Butter L. but differs from it in having 
more entire margins, less blistered leaves and a clearer green color, 
with more lustre. 

No. 65. Wuire SumMER, Vil., *84. 

Synonyms: Add the Year Round, w. s., Vil., 84; Butter, Wales 
Everitt’s|Mammoth Market, Bveritt, 85; Fine Large Mogul,'Thomp. ; 
Francfurt Head, Vil.; Frankfort Head, Vil.; Large White Cabbage, 
Vil.; Late White Cabbage, (d.), Thomp.; Large Yellow Prince’s 
Head, (d.), Dam.; Perpignan Chris. trial.; Prince’s Head, Chis. 


*Sometimes written White Charigny. 
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trial.; Princess, Vil.; Royal, w. s., Vil., ’85; Saxony, Thomp.; 
Swedish, Vil.; Sugar, Thomp.; White Summer Cabbage, Vil.; Fr. 
Laitue blonde, Vil.; Z. blonde d’ été, Vil., ’85; L. Gapillard, Vil.; 
L. jaune d’été, Vil.; L. jaune de Harlem, Vil.; L. nonpareille, Vil.; 
L. pommée de Zéalande, Vil.; L. pommée paresseuse, Vil. ; L. Royale 
i gr. bl., Vil.; Grr. Grosser gelber Prinzenkopf Lattich, Wile: 
Haarlemer Blankopf L. Vil.; Haarlemer grosser gelber L. Vilas 
Grosser gelber Haarlemer Blankkopf L. w. k., (d.), Dam. 

Differs little from the Berlin lettuce, except in the color of its 
seed. Young plant pale green, sometimes inclining to yellowish; 
leaves roundish or oval, sometimes obovate, apex retuse, surface much 
puffed, especially in the inner leaves, scarcely blistered. 

Mature plant compact, nine to twelve inches in diameter; forms a 
very compact, and clearly defined, roundish head about three inches 
in diameter, of which the leaves are very pale, almost whitish green; 
leaves about the head slightly spreading, strongly waved, the visible 
surface almost completely covered with rather large regular round- 
ish blisters; stem smooth, head paniculate; seeds white. 

One of the varieties most generally diffused. It is rather early, 
heads well in warm dry weather, is slow in running to seed, and of 
excellent quality. We regard it as one of the best for out door cul- 
tivation. | 

Figured correctly in Les. pl. pot., p. 295. 


Cos LETTUCES. 


No. 66. BALuon Cos, Vii. ,’84. 


Synonyms: Romaine Ballon, Vil., 84; R. de Bougival, Vil. 

Young plant rather pale green, leaves broadly obovate spatulate, 
margin erose dentate, border scarcely undulate, apex entire or pointed, 
surface of inner leaves slightly puffed and blistered. 


Mature plant about fifteen inches in diameter and twelve inches 
high; head large, thick, roundish, slightly flattened on the top. 
The plant forms only a loose oblong head without tying; inner leaves 
finely blistered, but not puffed, outer leaves more coarsely blistered, 
slightly folded on the midrib, border scarcely undulate;: stem irregu- 
larly striate, often flattened, stem leaves numerous, nearly erect, 1n- 
versely spoonform; seeds black. 

Late, very hardy, and very productive. 

Figured correctly in Les pl. pot., p. 314. 


No. 67. Batu Cos, b. s., Vil., 84. 


Synonyms: Bath Green Cos, (d.), Burr; Brown Cos, Chis. trial. ; 
Giant Brown Cos, Chis. trial.; Imperial Brown Cos, b. s. (d.), Dam.; 
PR. Romaine brune anglaise a gr. n., Vil., °84; Gur. Brauner Bath 
Binde-Salat, s. k., Vil.; Rothgriiner Englischer Binde-Salat, s. k. : 
Vil. 

Young plant rather dull deep green, the extreme borders of the 
inner leayes faintly tinged with light brown; leaves erosely dentate 
throughout, apex entire, or bluntly pointed, surface of leaves scarce- 
ly biistered, innermost leaves slightly folded upon the midrib, which 
is whitish green, faintly tinged with brown; veins conspicuous. 
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Mature plant about twelve inches in diameter. Very similar to 
the Bath Cos, w. s., but the leaves are a little shorter, and form a 
more spreading rosette, are more dentate on the borders, and form 
the head later; the stem is short, paniculate. 

It does not always head unless tied. 

Figured correctly in Les pl. pot., p. 313. 


No. 68. BatH Cos, w. s., Vil., ’84. 


Synonyms: Bearfield Cos, Burr; Brown Bath Cos, Thomp. ; Brown 
Cos, Vil.; Giant Brown Cos, w. s. Chis. trial., Imperial Brown Cos, 
Vil.; Sutton’s Berkshire Brown Cos, Burr; Wheeler’s Improved Cos, 
w. s., Chis. trial.; White Seeded Bath Cos, Hort. Soc.; White Seed- 
ed Brown Cos, Burr; Wood’s Improved Bath Cos, Burr; Fr. Romaine 
brune anglaise & gr. bl. Vil., “84; R. d’Angleterre, Vil.; R.imcom- 


parable, Vil.; Gur. Brauner Bath Binde-Salat, w. k.; Rothgriiner 


Englischer Binde-Salat, w. KEeyvake 

Young plant clear green, the outer leaves slightly tinted with 
brown; leaves spatulate, the outer ones half erect, margin dentate 
throughout, apex entire or pointed, slightly undulate; veins brown- 
ish, midrib white above, usually somewhat speckled with red below, 
where it is often slightly prickly. 

Mature plant eight to twelve inches in diameter; leaves nearly 
erect, oblong, outer leaves washed or spotted with brown, inner ones 
green, neither puffed nor blistered; head oblong, almost pointed, 
pale green, very slightly tinted with dull brown; stem smooth, rather 
tall, strongly washed with purplish red, paniculate, stem leaves nu- 
merous, half erect. 

‘Extremely hardy and succeeds well in summer and autumn. 
Though it heads moderately well left to itself, we are in the habit of 
tying it to hasten the production of tender white leaves.” Vil. 

Figured correctly in Les pl. pot., p. 312. 


No. 69. DEER TONGUE, Greg., 783. 


Young plant clear green; leaves lanceolate, nearly erect, about 
three times as long as broad, margin erose dentate in the lower part, 
entire towards the summit, leaves neither puffed nor blistered, the 
inner ones closely folded on the midrib. 

Mature plant nearly or quite eighteen inches in diameter, the 
longer leaves often a foot in length. It does not form a true head. 
The leaves spread more and more until the plant attains its full size, 
atter which the central ones lift again inclosing the embryo flower 
stalk in a sort of loose imperfect head; stem very tall, much striated, 
often flattened, whitish green, paniculate; seeds black. 

The leaves are very thick, tender and mild, and preserve their 
sweet flavor even after the flower stalk starts, and the lower ones 
have become dead. 

Figured in its essential features in Bauhin’s Prodromos 1671, p. 
60. 


No. 70. FLORENCE Cos, b. s., Vil., ’84. 


Synonyms: Golden Cos, (d.), Thomp.; Magnum bonum Cos, d.s., 
Vil., 84; Fr. Romaine alphange agr. n., Vil.,’85; RB. Sagan, Vil.; 
R. Truque, Vil.; Ger. Florentiner Binde-Salat s. k. (d.), Dam. 
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Young plant clear green, borders of inner leaves very slightly 
tinged brown; leaves oval, approaching spatulate, erosely dentate in 
the lower third, obscurely dentate above, apex entire, inner leaves 
somewhat blistered, with undulate borders, midribs whitish, veins 
not conspicuous. 

Mature plant twelve to fourteen inches in diameter eight to ten 
inches high, pale yellowish, almost golden green; outer leaves very 
long and broad, very slightly tinged with light brown on the borders; 
inner leaves densely and finely blistered; does not form a head with- 
out tying though the inner leaves grow erect; stem often flattened, 
striate, sometimes tinged purple, paniculate, stem leaves nearly erect, 
numerous. 

An excellent summer cos; very slow in running to seed, very brit- 
tle and tender in quality, and extremely productive. 

As Magnum Bonum Cos mentioned by Fessenden in 1828. 


No. 71. FLORENCE Cos, w. s., Vil., 84. 

Synonyms: Magnum Bonum Cos w. s., Vil., °84; FR. Romaine 
Alphange @ gr. bl. Vil., 84; GER. Ganz gelber Alphange Binde-Sa- 
lat, Vil. 

Closely resembes the Florence Cos, b. s. The plant is a little 
larger, a shade deeper green, the leaves are slightly less spreading, 
more compact, and less blistered; the stem is smooth, tinged purple 
above, the stem leaves are half erect. Like that variety, it rarely 
heads without tying. Its qualities are the same. 

Figured correctly in Les pl. pot., p. 311. 


No. 72. GoLDEN Hart, Zill., 84. 

Synonym: Burpee’s Golden Heart, (d.), Bliss. 

Young plant clear green, distinctly wheelform; leaves oval or 
ovate spatulate, apex retuse, outer leaves strongly waved, little if 
any blistered, sometimes puffed below, inner leaves somewhat undu- 
late, much puffed and blistered. 

Mature plant about twelve inches in diameter, six inches high, 
clear glossy green, the inner leaves inclining to yellowish; head not 
defined, the small densely blistered inner leaves crowded in disorder, 
forming a rather compact bunch; outer leaves very numerous, much 
waved, little blistered, but very much puffed, leaves about the cen- 
ter nearly erect; stem often flattened, striate, paniculate, stem leaves 
numerous, pointing outward, strongly waved, smooth; seeds white. 

A summer lettuce that is rather slow in growth and runs to seed 
rather early. It may be called intermediate between the Cos and 
cabbage lettuces. 

Introduced by our seedsmen in 1884, and figured in Bliss’s and 
Benson, Maule & Co’s catalogue of that year. 


No. 73. Gray Paris Cos, Vil., ’84. 


Synonym: Ice Parisian Cos, w. s. (d.), Dam.; FR. Romaine grise 
maraichére, Vil., 85; R. grise de Paris, gr. bl. (d.), Dam.; Graier 
selbstschliess Pariser Binde-Salat, w. k. (d.), Dam. 

The young plant differs little from that of Paris White Cos, ex- 
cept that it is perceptibly deeper in color. 

Mature plant eight to twelve inches in diameter; leaves nearly 
erect, forming a large, oblong head about six inches long and three 
inches in diameter, neatly rounded at the top, moderately compact, 
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blanches well without tying, leaves of head spoonform, slightly blis- 
tered, but not puffed; outer leaves more coarsely blistered; stem tall, 
striate, often flattened, paniculate, stem leaves numerous, nearly 
erect, ears prominent; seeds white. 

Much grown for forcing about Paris, but little cultivated in this 
country, though it is little inferior to the other Paris Cos lettuces. 


No. 74. Green Paris Cos, Vii., *84. 


Synonyms: Ady’s Fine Large Cos, Chis. trial.; Buckland Green 
Cos, Vil.; Green Cos, Thorb.,’83; Improved Paris Green Cos, (d.), 
Hort. Soc.; Kensington Cos, Burr; Landreth’s Heat Resisting Cos, 
Land., 84; Paris Cos, Hort. Soc.; Paris Green Cos, (d.), Bliss *83;, 
Sutton’s Superb Green Cos, Burr; Wellington Cos Burr; Fr. Ro- 
maine verte maraichére, Vil.; R. verte de Paris, (d.), Dam.; GER. 
Griiner selbstschliess Piriser w. k., (d.), Dam.; Pariser griiner 
selbstschliessender Binde-Salat, Vil. 

Young plant very deep green, leaves about half erect, midribs and. 
veins nearly white, very conspicuous; leaves broadly ovate spatulate, 
erose dentate except towards the apex, which is entire or retuse, 
usually more or less folded on the midrib, borders of inner leaves 
slightly undulate. | 

Mature plant eight to fifteen inches in diameter, and of about the 
same height; forming a tall, oblong, pointed or slightly obtuse head, 
which presents three rather well marked faces; leaves about the head. 
erect, slightly blistered but not puffed, slightly glossy; stem tall, 
striate often flattened, paniculate, stem leaves numerous, nearly erect, 
ears very prominent; seeds white. 

An excellent sort for spring, summer or autumn. It blanches: 
well without tying; is some days earlier than the White Paris Cos, 
and is largely used by market gardeners about Paris for cultivating: 
under glass. 

Figured in Album de clichés. 


No. 75. GREEN Royat WintTER, Vil., 84. 


Synonyms: Fr. Romaine royale verte, Vil., ’84; R. royale verte 
Whiver, Vil.,’84; Gur. Griiner verbesserter Winter Binde-Salat, Vil. ; 
Griiner K6énigs-Binde-Salat, Vil. 

Young plant deep green; leaves half erect, ovate or shortly spatu- 
late, rather deeply dentate towards the base obscurely so above, apex 
entire sometimes slightly pointed, borders straight except in the in- 
nermost leaves, which are often slightly puffed. 

Mature plant about ten inches in diameter, and of about the same 
height; leaves slightly glossy, all but the outer ones nearly erect; 
inner leaves spreading slightly until the head commences to form, 
when they curve inward so as to inclose one another. Head rather 
tall, moderately solid; blanches tolerably well without tying; stem 
striate, often flattened, paniculate, stem leaves numerous, half erect; 
seeds black. 

Differs from the Green Winter Cos in growing more erect, and in 
being paler and more glossy. 

Figured correctly in Les pl. pot., p. 308. 

No. 76. GREEN WINTER Cos, Vil., 84. 

Synonyms; Fr. Romaine verte @hiver, Vil.,’84; GmR. Griner 

Winter Binde-Salat, Vil.; Gelber Sachsenhiiuser binde-salat, Vil. 
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169 


Young plant deep green; leaves roundish or obovate, margin en- 
tire except towards the base, borders of inner leaves undulate, slight- 
ly and finely blistered, veins not very conspicuous. 

Mature plant ten to twelve inches in diameter, of nearly equal 
height; leaves very slightly glossy, shortly spatulate, curving out- 
ward, lower ones waved, all leaves more or less blistered, inner ones 
very finely; seeds black. . 

‘his variety does not head well unless tied. It blanches well, but 
the ribs and veins are rather coarse and hard. It is of little value 
as a summer lettuce in our climate. 

Figured correctly in Les pl. pot., p. 308. 

It was described by Noisette in 1828, and is called by Vilmorin a 
very ancient variety. 


No. 77. Grounp Cos, Vii., 84. 


Synonyms: I'r. Romaine pomme en terre, Vil.,’84; Chicon pomme 
en terre, Vil. 

Young plant rather deep, clear green; leaves ovate, spatulate, erose 
dentate except near the apex, which is retuse, midribs and veins 
nearly white, the former very conspicuous, borders of inner leaves 
shehtly undulate, and their surface finely puffed and blistered. 

Mature plant about eight inches in diameter; leaves deep glossy 
ereen, growing half erect, the outer leaves much waved, puffed and 
blistered, the inner ones somewhat.folded on the midrib, much puffed, 
slightly blistered; stem smooth, corymbose, upper stem leaves ap- 
proaching lanceolate; seeds black. 

This variety forms under favorable conditions a compact head, 
though unless sown very early it runs to seed witout heading. 

Figured correctly in Les pl. pot., p. 311. 


No. 78. Monstrous Brown Cos, Vii., ’84. 

Synonyms. Madeleine, Chis. trial; Magdalina, Chis. trial; Two- 
headed, Burr; Fr. Romaine 4 deux coeurs, Vil. ; Rk. monstrueuse, 
Vil., ’84. 

Somewhat intermediate in aspect between the cos and cabbage 
types. Young plant very vigorous, clear green, slightly washed and 
spotted with light brown; leaves broadly ovate spatulate, apex re- 
tuse or entire, outer leaves nearly smooth, with coarsely undulate 
borders, inner ones slightly blistered, borders rather finely undulate, 
midribs conspicuous. 

Mature plant twelve inches or more in diameter, deep, dull, 
glossy green, more or less bronzed in places; does not head well un- 
less tied; a few plants form a large hollow head, the outer leaves of 
which loosely embrace each other ; inner leaves very densely, finely 
and prominently blistered ; outer leaves slightly blistered, but not 
puffed; stem short, stout, striate, often flattened, much washed with 
purple above, rather intermediate but approaching corymbose, stem 
leaves broad at the base, with prominent pointed ears ; seeds white. 

The plant sometimes sends out side shots or suckers and occasion- 
ally produces two or more loose open heads. 


No. 79. Rep WInTER Cos, Vil., ’84. 


Synonyms. Blood Red Winter Cos, Vil. ; Romaine rouge de 
Haarlem, Vil., Fr. R. rouge @hiver, Vil., ’84. 
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Young plant dark rich red; leaves colored alike on both sides, 
spatulate, erose dentate except about the apex, which is entire or re- 
tuse, borders nearly plain, surface smooth, the inner leaves some- 
what folded on the pinkish midrib, veins slightly depressed. 

Mature plant brownish red except at the center; head tall, green 
except at the top, usually forms without tying; outer leaves long, 
rounded at the end, entire, nearly smooth; seeds black. 

“‘The hardiness of this lettuce is its principal merit. When 
grown in summer it is of poor quality.” Burr. 

Figured correctly in Les pl. pot., p. 309. 


No. 80. Sprorrep Cos, b.s., Vil., ’84. 


Synonyms. Aleppo, b.s., (d.), Burr; Bloody, b.s., Burr; Improved 
Spotted Oos, b. s., Vil., 84; Red Spotted Cos, Burr ; Fr. Romaine 
panachée perfectionée a gr. n., Vil., 845 Ger. Selbstschliessender, 
verbesserter Forellen Binde-Salat, Vil. 

Young plant pale green, densely blotched and mottled with choco- 
late color, midribs purple, inner leaves glossy; leaves ovate, erosely 
dentate in the lower half, apex entire, margin straight, and surface 
smooth except in the inner leaves which are very slightly puffed and 
blistered. 

Mature plant about twelve inches in diameter, eight inches high ; 
leaves broadly ovate spatulate, margin of inner ones undulate, sur- 
face more than half covered with reddish brown; stem smooth, deep 
purple, paniculate, stem leaves spotted with chocolate brown at the 
top, rather numerous. 

This variety has formed no head at the station, though it is said 
by Vilmorin to head without tying. 

No. 81. Spotrep Cos, w.s., Vil., 84. 


Synonyms. Aleppo Cos, w.s., (d.), Thomp. ; Bloody Cos, w.s., 
Thomp. ; Improved Spotted Cos, w.s., Vil., 84; Fr. Romaine flag- 
ellée a gr. bl., Vil., 84; R. panachée a gr. bl., Vil., 85; R. rouge 
d’Angleterre, Vil.; R. sanguine 4 gr. bl., Vil.; Ger. Bunter Forellen 
Binde-Salat, Vil. 

Young plant beautifully mottled with pale green and chocolate 
brown, very spreading for a cos; outer leaves waved, inner ones 
strongly folded on the midrib, almost entirely deep rich brownish 
red, often glossy; leaves spatulate, coarsely erose dentate in the low- 
er half, obscurely dentate towards the apex, which is entire or re- 
tuse, sometimes obscurely pointed; borders of inner leaves slightly 
ruffled, surface puffed and blistered; outer leaves nearly smooth, 
with undulate borders, midribs often striped with red, veins scarcely 
visible. 

Mature plant about twelve inches in diameter and in height; up- 
per leaves half erect, apex curving outward, lower leaves sloping 
downward; the whole plant much blotched and spotted with glossy 
reddish brown; leaves finely blistered throughout, borders much un- 
dulate, but scarcely ruffled except in the innermost leaves, which 
are puffed towards the base; petioles decidedly hairy below ; stem 
striate, sometimes flattened, paniculate, stem leaves numerous, spot- 
ted with purple. 

Figured correctly in Les pl. pot., p.313. 
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This is apparently a very old variety. Its name appears under its 
various synonyms in American garden books of 1806, 1818, 1819 and 
1863; in French works of 1824, 1826 and later; in English authors of 
1778, 1850, etc. It is very probably the Lactuca Romana of Mathi- 
olus, 1568, the Lactuca rubra of Caésalpinus, 1603, and the Lactuca 
maculosa of Bauhin, 1623. 

No. 82. WHITE Paris Cos, Vil., *84. 

Synonyms. Carter’s Giant White Cos, Stb.,. ’85; Giant White 
Cos, Sib.,’83 ; Ice Cos, Vil. ; London White Cos, Burr ; Moorpark 
Cos, Vil.; Paris White Cos, Burr; Sutton’s Superb White Cos, Burr; 
White Cos, Thorb., Burr, ’83; Fr. Chicon blonde, Noisette, 29; Ro- 
maine blonde de Londres a graine blanche, (d.), dam.; &. blonde 
maraichere, Vil., °84; Ger. Gelber Pariser Binde-Salat, Vil.; Lon- 
doner Markt Binde-Salat, w. k., (d.), Dam; Pariser gelber Selbstsch- 
liessender Binde-Salat, Vil. 

Young plant clear green; leaves nearly erect, ovate spatulate, 
erosely dentate throughout, apex entire or bluntly pointed, inner 
leaves folded upon the midrib, slightly blistered, with slightly undu- 
late borders. 

Mature plant about twelve inches in diameter, nearly as high; 
forms a large, oblong, loose head of which the outer leaves curve 
distinctly inward at the top; leaves about the head somewhat blis- 
tered and folded on the midrib, borders slightly undulate; stem tall, 
slightly striate, often flattened, paniculate, stem leaves numerous, 
nearly erect; seeds white. 

“This variety is certainly most cultivated of all the Cos lettuces 
and perhaps of all lettuces. It appears very well suited to all tem- 
perate and even to warm climates, and is prized throughout the 
entire world. It enjoys rich soil and abundant watering.” Vil. 

‘Next to the Green Paris Cos, this is the best, the largest and the 
longest in running to seed of all the summer lettuces. It is tender, 
brittle and mild flavored, less hardy and a few days later than the 
Green Paris Cos.” Burr. In our experience at the station it has 
not been later than several other varieties in running to seed. 

Figured correctly in Les pl. pot., p. 310. 


CurrinG LETTUVES. 


No. 83. Boston Curtep, Batch., ’82, Stb., *83. 


Synonyms. Boston Market Curled, (d.), Hovey ; Curled, Burr ; 
Green Curled, (d.), Burr; Early Boston Curled, (d.), Ferry; Endive- 
leaved, Burr. 

Young plant pale yellowish green; leaves broader than long, mar- 
gin very irregularly dentate in its whole outline, border very intri- 
cately ruffled, usually sharply folded at the apex, which points up- 
ward; outer leaves blistered, inner ones almost covered with very 
small blisters, leaves much twisted and. distorted, veins slightly 
sunken. 

Mature plant nine or ten inchesin diameter, having the form of a 
rosette. It forms no head. 

“Extensively grown in the vicinity of Boston, Mass., for early 
marketing. It is deficient in crispness and tenderness. Its recom- 
mendations are hardiness, adaptation to early culture and forcing, 
and its beautiful appearance.” Burr. 
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No. 84. Common GREEN CUTTING, b. s., Vil., 84. 


Young plant clear green, remarkably vigorous; leaves nearly half 
erect, broadly spatulate, dentate in the lower two thirds, obscurely 
sinuate above, apex retuse, outer leaves smooth, inner ones puffed 
and blistered. 

Mature plant about twelve inches in diameter, of a peculiar al- 
most glaucous deep green; leaves very large, often ten inches long, 
and five inches wide, waved and blistered, very loose and spreading, 
the outer ones nearly half erect; plant shows no inclination to head, 
the outer leaves all tending to grow outward; stem tall, corymbose. 

This variety is very rapid in its development, and very early runs 
to seed. 


No. 85. ComMMON GREEN CUTTING, w.8., Vil., ’85. 

Synonyms. Crisp Small Early Cutting, w. s., Vil.,’84; Orisp 
Small Harly Frame, w. s., Vil..’84; Fr. Laitue blonde a couper, 
Vil., ’85; Petite laitue crépe, Vil. 

Plant pale yellowish green; leaves glossy, spatulate, becoming 
roundish as they increase in size, puffed towards the base, borders 
undulate, inner ones finely blistered. Ifthe leaves are not cut when 
the plant is young, the central ones fold themselves about one anoth- 
er, but do not form a true head ; stem smooth, corymbose ; seeds 
white. The flower stalk appears very early. 

This variety is chiefly used for frame culture. 


No. 86. Curtep Currine, Vil., 84. 


Synonyms. Small Curled Cutting, Vil.; Fr. Laitue frisée & cou- 
per agr.n., Vil.,’85; Ger. Vollherziger gekrauster Schnitt Lattich, 
Vil. 

Young plant clear green, leaves pinnately lobed, the lobes erosely 
dentate with ruffled borders, surface smooth, midribs greenish white, 
veins not conspicuous. 

Mature plant about six inches in diameter, very compact, the inner 
leaves crumpling together, forming no defined head; leaves blanched 
towards the base ; stem slender, short, smooth, corymbose, stem 
leaves cut to the top; seeds black. 

Figured correctly in Les pl. pot., p. 316. 


No. 87. Oak Lraven, Hend., ’85. 


Synonyms. Fr. Laitue acaréme, Vil.; L. a feuille de chéne, Vil.; 
L. alareine, Vil.; L. épinard, (d.), Vil. 

Young plant clear green, compact, spreading; leaves deeply and ir- 
regularly pinnately lobed,the whole width nearly equaling the length, 
with along projecting rounded retuse apex, borders somewhat undu- 
late, surface usually strongly puffed, inner leaves often folded upon 
the midrib. 

Mature plant eight to twelve inches in diameter, very compact, 
forming no head, but a very dense tuft of foliage, of which the 
leaves appear crowded together in much disorder; inner ones very 
pale yellowish green; stem more or less striate, usually broad through 
fasciation, paniculate, stem leaves very numerous, oblong, irregu- 
larly lobed, upper ones lanceolate, with prominent pointed ears ; 
seeds black, 
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Laitue épinard is described by Noisette, 1829, and is mentioned 


in L’Hort. Fran., 1824. 


It is closely allied in the description to 


Laitue chicorée, and this type of lettuce appears to be the Hudivia 
major of Tragus, 1552, the Lactuca intybacea of Taberneemontanus, 
1588, and Gerarde, 1597, and the Lactuca folies endiviae of Bauhin, 


1623. 
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DeerdPon gre ee ay eee. Ses 
Dip pe’s' Pm peroryss sos cssedssasctet 
DrunNeGa arene ae Soe ee 
Drumhead Cabhage..---.------------<2 
Dwarf. Green Harly b. 822-------- --2.-- 
Earliest Dwarf Green...--------------- 
Karly Boston Curled ss 25- -25-5-'22225 
Barly Cobbagers= sewers Paes 
Barly Curled Silesian. J... ---2-22----- 
Harly Curled Simpson 222.2 oe 2 = Se 
Early Dwarf Brown Forcing.-.-------- 
Early Dwarf Dutch 
Early Brae Sey a ee a 
Early Paris Market 
KarlapSilesta Ps? VOI aA EA 
Marlya SimMpsoOls 045-3 ys OY 2) 
Barly LEnnis Balls. SrVnees Saas 
Early White Spring. -.-.2---. 22-2222... 


No 


Barly Yellow Acie. sith aes 
Endive VOTO 6 ROARS LA ES WE NES ere 
Ferry’s Early Prize Head ------------- 
Fine Early White Spring-.------------- 
Fine Imperial Cabbage a LEA TOAD NES) Gage 
Fine Large Mogut:.2-@ _- 2. 222222 See 
MlOren Ge:COs; Di Sieee eee c ces aeccsee ener 
IRIOPENCE COSWWiaboce cee Lele eee ee ee nee 
Florentiner Binde-Salat s. k. (Ger.) --- 
Francfurt Head 
Frankfort Head 
Frither gelber Hiersalat (Ger.) -------- 
Frither gelber Kleiner Stein Kopf-Lat- 

CCT GET ee sate eae Ss Ba eee 
Frither gelber Stein Kopf-Lattich 

(Gere Roe Ree a ea Ae ee 
Frither griiner fester Stein-Kopf-Lat- 

tich (Ger 
dena ten Alphange 


Binde-Salat 
C6 fer gb ee epee eee ed Ue ee 
Gelber Asiatischer Lattich s. k. (Ger.) 
Gelber Cyrius Lattich (Ger.).---------- 
Gelber Faulenzer Lattich (Ger.)------- 
Gelber Pariser Binde-Salat (Ger.) .--- 
Gelber cothkantiger Prinzenkopf Lat- 
tich (Ger 
Gelber Sachsenhdiuser b. 8. ah ee etye oe 
Gelber Simpson Laltich (Ger.).-------- 
Gelber von Chavigné Kopf-Lattich 


(Ger 

eelber. von Paron Lattich (Ger.)------ 
Gelber Winter Zarter Lattich (Ger.) -- 
Georges 23s Aiea: See S ea 
Gesehliteter Beauregard Kopf-Lattich 
72) iP) ne ee eee Oy GLP ns MW gee 
Giant BrOwniCos scan neeceessel ee ee aes 
Giant Brown COs wo 8)_.2..+-- eke =e 
Giant hite Cos) 32 ee eee 
Golden Coste 0i 4 2: 3 tee Eee ea tee 
Golden; Heartuject se eset Ak sda lie 
Golden: Spotted ict eee e sees eee ae 
Golden Spotted Hedda... 22. 27.2 2e te ecete 
GoldeniStone Head =. 3:55 ss sede 
Grauer selbstschliess Pariser Binde- 
Salatiw: Kua( Ger.) coucus ee eee eee 
Gray. Paris Cos i-2s-34. Fo 4a eee os 
Gray Seeded Butter _.......----------- 
Green Ball 
Green: Cabbage: sa- wedi 2 See ees eee 
(ET CCN OOB ie se beet Bae joke Dy eal eeees RL 
Green: OUNLED.2--s2son 5 sbeee ee pase 
Green TUCK 2 ot 2 es Santee oS ee 
Green Dutch 2222. ee eee ee 
Green Pat: le 2 seston a a ee 
Green) HriniPed Myce sles eae 
Green (Paris: Cos..5. shu eee Soe 
Green Royal Winter. 23:0.2-- sabes ee as 
Green: Tennis) Ball : 20.5 sets weep es 
COT COTINAD. 6 xt eG ns ans oe ee ee ee 
Green Winter Cabbage ..-------------- 
Green Winter Cos: .-2.-2...-ceeussadk 
Green Winter of Naples -.-.-...------. 
Grise er atc ett Pas eyes ee ee 
Grise paris a graine blane (Fr.).-.------ 
Grosser fester goldgelber Kopf-Lattich 


(Ger 
ot oaser Gelber asiatischer Lattich w. k. 
Ger 
Grosser gelber Berliner Lattich (Ger.). 
ace oer Berliner Koénigs kopf s. 
NOR eg STS ek A a a a 
Grosser gelber Cyrius Lattich (Ger.)_-- 
hbo gelber Dauer Kopf-Lattich 


rauer geet Kopf-Salat von Neapul 
ADs, (Gers) eek tee Lea eae 
Grosser gelber montrée Lattich (Ger.)- 
if Todd gelber non plus ultra w. k 
(5 179 WA SAR para emer) MeO P AY MCE INNS 


174: 


Name. 


pees gelber Prinzenkopf Lattich 
(Ger,) ei cag. es SU eee eee 
Grosser gelber Savoyer Lattich (Ger.)- 
Grosser gelber Simpson Kopf-Lattich 
(GOPr.) Se cece aant eo - paie  ek oe eees 
Grosser gelber Trommel Kopf-Laittich 
(Ger 
Groote gele montrée latouw (Holl.).-- 
Grosser griiner Leboeuf Lattich (Ger. ) 
Sheik gruiner Winter Lopf-Lattich 
(Ger 
Grosser Trommel Kopf-Lattich (Ger.). 
Grosser Westindischer (Ger.)---------- 
Ground -Cos.-c. 0-0) 2.- oehecaee eee 
Griiner Koénigs-Binde-Salat (Ger.) ---- 
Grilner Feht-Salat (Ger.).---.--------- 
ifctles fester Stein-kopf-Lattich 
Griiner frither Montrée Lattich (Ger.) 
ete! monte a peine Kopf-Lattich 
(Ger.) 3. ni eee 
Ga selbstschliers Pariser w. k. 
er.) s)he Oe 
Griiner verbesserter winter Binde- 
Salat (Gera eis [Oe eee ee 
Griiner winter Binde-Salat (Ger.).---- 
Haarlemer Blank Kopf-Lattich (Ger.) 


Haarlemer grosser gelber Lattich 
(Ger,) ooo 020. So ae ee eee een 
Hammersmith) 2-325. 625. 4e- eee 
Hammersmith Hardy Green.-..-------- 
HMANSON . ) ooo. ov erie ee ee 


Hardy Gree ss. seeds Loca eee 

Hardy Green Winter ....-------------8 
Hardy Hammersmitit . 22-2. = 2 eee eee 
Hardy Red. Winters. ...-s.-2.ceese eee 
Hardy Winter Cabbage-_-.-------------- 
Harlems’ che gele Late (Holl.)--.--- 
HOOD Er 8 Incomparable .-2. = <seee-e eee 


C6 COS: 202s. ae 8 eee eee eee 
i¢ée-Drumhead 2 oe 
Tce Parisian CosiwW: 8.2.2 22-5 - eaaeeeses 
Imperial =... 222... ee eee ees 
Imperial Brown Cos D. 852---- loose 
Imperial Broton Cos). a5. 22 eee eee eee 


Imperiale or Grosse Allemande..-..---- 
Improved Paris Green Cos -------- ---- 
Improved Spotted wW. 8-2... sssseeeees 
Improved Spotted Cabbaging ---------- 
Improved Spotted Cos b. 8.-.----------- 
Improved Spotted Cos w. 8. ------------ 
India Head 


Krauser Amerikanischer Pfltick Lat- 
tich (Ger). 2 2 eee 
Krauser Deutscher Kopf montrée 
Kopf-Lattich (Ger.)..-.-. tetsesceue 
Laciniated Beauregard....------------ 
Lactuce intybaces-...- g22a.4. eee oe 
Lactuca folies endiviae -....---.------ 
Laitue d bord rouge (Fr.).--.---------- 
a carémé, (HT dns. secu ee uae 
ad couper frisée ad’ Australie (Fr-) 
a feuille de chéne (Fr.).-.------ 
dla. reine, (ET:) aceasta eda sees 
Allemande CHT:) 222 2252Gne ee 
Babiane Che) it eee eee ee 
Bapaume,( Br.) 2... <2: 5s-tb seen 
Batavia a bord rouge (Fr.) 
Batavia blonde (Fr.) ...-.-.---- 
Batavia brune (hr) eee 
Batavia frisée allemande (Fr.)- 
Batavia Italienne (Fr.) ...----- 
Beauregard ( Fr.) epee S'S FANS» 
Beguregan’: a feuille laciniée 
f;) Jot. ee 
Berg-0p-Z00M . =; 2. geass 
Besson '(HY.), 2220. eee ecee eee 
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oe 
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Name. 


Tite DLONGE TLE.) ss Sesh 2k PES StS 





TEL TEVTPUEEEEELTEREELELLET PEPPER TTT ETT TTT 


blonde dorée (Fr.) .--. ---------- 
blonde a Couper (Fr.) ---------- 
blonde @& graine noire (Fr.).---- 
blonde de Berlin (Fr.) ---------- 
blonde de Boulogne (Fr.).---.-- 
blonde de Chavigné (Fr.) -.----- 
blonde @’été (Fr.).-..------------ 
blonde a’été de Saint Omer (Fr.) 
blonde de Paron (FY.)..-------- 
bionde.de* Tours (Hr,). 4.22 222k. < 
blonde de Versailles (Fr.). ------ 
re mas royale a graine blanche 
Pe) oe. ce ds wiv eb elawada 
Basti. RT.) 2 teeth Gases 2 
Bossin trés grosse (Fr.)-.-------- 
Bordelande (Hr). 25-2252 32e0 
brune a’ achicourt (Fr.).------- 
brune @’ Arras (Fr:) .-...------ 
brine Ganiwen(hr.) te 229 
brune a’ hiver des Carmes (Fr.) 
brune de Siléste (Fr.).--..------ 
brune hollandaise (Fr.) .------- 
ehicorés (ir). 920. Sea Ee 
CHOU, (HE) ete soe tas ne ee 
chow Dionde, (Er yale. 222 2esuesee 
chou de Naples (Fr.).....------- 
cordon rouge (Fr.).-..---------- 
eréve Diondée (Yr) 1 ..32c.24-5-548 
erépe a graine blanche (Eir.}is- 
crépe ad graine noire (Preity 
crépe hative (Fr.)..--.-.------.- 
crépe petite (Fr.)---------.----.- 
@ Alger d graine noire (Fr.)---- 
@’ aubervilliers (Fr.)-...-------- 
a eAustralié (ETD) O27 05a eos 
AepHOUANAe CHE) eee es ee 
CCLILCeE ASstOns(UTe)aeoas- eet ee 
Get MattahP:) Gas: See 8. tact 
MOgnOTE. (EY) sie sine do one nessa 
der Russie (Fri)ssc 3b 2 Sb See 
de Silésie. (Prt week. La: 
de Trocadéro (Fr.)...--.-------- 
de Versailles (Fr.)_.....--.------ 
doreé d’ Amerique (Fr.)-------- 
épinarad (Fr.)oe-5--. 9995-82. 
flagella (Fr.)...- .------------=:- 
Aen ad couper a@ graine noire 
(Ei basaas ese a s sock So eas 
ee ad couper Beauregard 
(His) ne ees ee sa ceo S eT Evers 2 
frisée d’ Amerique (Fr.).------- 
frisée de California (Fr.)..----- 
Gapillard (ET.) 2252. -<-~ 09 = 
HAG CEY.)izecsessu ss -4.0seit. SUae 
Georges (Hr.) mess. Sse ES 
George blanche (Fr.) .---.------ 
glacée (Fr.). ..2222-2-2--5252 2-0-2 
gotte a graine blanche (Fr.)---- 
gotte a graine noire (Fr.).------ 
gotte lente 4 monter (Er) See 
gotte verte hative (Fr.)--..------ 
grise maraichere (Fr.)---------- 
PO OREOL DT) irccrw tose omen dd Helos 
grosse ailemande (Fr.).--.------ 
grosse blonde a’hiver )Fr.)------ 
grosse blonde paresseuse (Fr.)-- 
grosse brune @’hiver (Fr.) ------ 
grosse brune paresseuse (Fr.). -- 
Or Osee OTI8e (BY .)oiissoa-o Se eee 
grosse hollandaise (Fr.)--------- 
grosse Normande (Fr.) --------- 
hdtive de Silésie (Fr.)...-.--.--- 
hative de Simpson (Fr.) ---- .--- 
antperiale (Fr.)....vies-< sa2ce5 
incomparable (Fr.).--.-.------- 
incomparable a graine noire 
(Gh tn ys) OE eae ee espgeneiee: VA Eis tC Be 
jaune de Harlem (FYr.) ------ ---- 
Mane d' éé( Pr. aiusoues 2.240250 
serine Drune: (F'r.)...--.---boe- 
qulienne d’été (Fr.)-------------- 
Le poeuse(Erjcc.. 3. ts hSueNse 


dD 
Name. 
Laitue maraichere (Fr.)....--..-------- 








Landreth’s Forcing 


ees des quatre Saisons 
Ss) See pe eh ee aed SL 
méterelle (a Bordeaux) (Fr.)_.- 
mone) a peine ad graine blanche 
1 te chal ie hae ee a 
monte ad peine verte ad graine 
NLOULES (RD) Seat eee eae a ae 
MOT AINE. (HLL) sume ae notes ee eee 
PTLOTLALEULGI CD Es pee eee ees 
mousseline rouge (Br) eases st 
nain vert trés hdtive (Fr.)..-.-- 


nonpareille. (Hr)....--%03-S2a¥2 35 


oeil-de-perdrix (Fr.)..---------- 
Palatine (Er:) Seyi) ees 
Palatine rousse (Fr.) ....------- 
panachée (Fr.)225. tet ses 
paresseuse du Pas-du-Calais 

(Er) i Se A, leh aes 
MASStOTe (HV:) SRACELE Pee ets the 
MASstonco.niver, (Ex. ae see fae 
metite bDruned UF r.) (22.05. 2eeuse 
petite crépe (Fr.) ..-22532.00%.-- 
petite noire typ) ee 
pommeée du paresseuse (Fr.)---- 
pommeée Texas (Fr.) ...--------- 
pommeée de Zéalande (Fr.).----- 
prodigieuse (Fr.) suc. ses cele Jee8 
rouge Vhiver (Fr.)...-s4.24-b2- 
roulette (EY,) .. . {.se 52a, aeons 
roulette d’ été d graine noire(Fr.) 
TOUSKECHT.) | Fa eee wane See 
rousse hollandaise (Fr.) ...----- 
rousse hollandaise a graine 

blanche (Fr.) 223524 acd 
royale d graine blanche (Fr.)--- 
royale d graine noire (Fr.) -.--- 
sanguine a graine blanche (Fr.) 
sanguine améliorée (Fr.)..------ 
tenntsDall-( Fr.) ---2c2 05... os40 
téte dé mort.(Fr:) 222.9 as 
trite; (RP ye ie se are 
turgue. (HT)... oe eee 
werte. grasse (Hr:) 22. 2e 3 eee 


Landreth’s Heat Resisting Cos-.-------- 
Large Brown Cabbage. ....------------ 
Large Brown Coblenz b. 8.....--.------ 
Barge Butter hed. nA 4 aadnaase vars ae 
Large Drumhead  ...6525.4-..-8ssn-4es 
AT U6 AT ERT fee lon cam ea ey eae 
WOTGe.GTCEN De B04 5-5-45455545saeeeee 
Large Green Head or Cabbage. -------- 
Large Green Pas-de-Calais. ......----- 
‘Large Gray. Cabbage..<<4 <.---.ssussas! 
ban gewViogilie se se 5455 sees se ee 
Harge NOTVMaAndy 2. Sas. ek eewe eases 
Large White Cabbage.--....----------- 
Large White Stone Summer -.-----.--- 
Large White Versailles ......--.-. ---- 
Large. White, Winter. it.92 0425-225 5222 
arge, Winter. a h2 knee aca pes ae cD 
‘Large Winter Cabbage ....-..---=-4-<- 
Large Winter Maderia....-.---------- 
Large Winter W. 82, us45-0-4.45-2-55--- 
Barge Sts Angelo: scipsd. is assent ease 
Marge Versailles. = ..0- 32s esse a= 
Large Yellow, Butters... .24-5h<ee08-- 
Large Yellow Butter—Gray seed -.-.-- 
Lrrge Yellow Oyrtus... 2... .-4--2-2+--- 
Larye Yellow Prince’s Head w. 8-..-..-- 
Large Yellow Seeded Normandy ---.--- 
Wate: White Cabbage. 252-35. 2--ssees sess 
DLatughe verde (Italian) »:25:5+-+-.-6-2 


Le boeuf 


Leyden White Dutch Cabbage.-.--.----- 
Londoner Markt Binde-Salat w. k. 


(Ger.) 
Tondon. White Coss 2243-eeses eet ee 
Tiorthotsy scat ssh Veer Se Meee eee 
Madeteinetng wei is petal eee eeiees 
IMaderid: 3. $c scce ak SY een 
Magaaline, ....2. hae) s west see cae en ees 


No. 


38 


48 
41 


8 


Name. 


Magnum Bonum Cos b. 8-------- ------ 
Magnum Bonum Cos W. 8---------- iLi3 
WE a Ga es Pe ae eae eee 
Malta Drimiheadestierl. Frecs es estee-- 
Malta Large Drumhead --.------------ 
DM GIN Mnotee eee oes noes ee oe 
Mar suilles OADBAGE). Sass ee ee =e 


Mog 
EMogul Battich (Ger pres Sesser 
Monstrous Brown Cos. --.------------- 
Moorpark Cos-.--------------------+---- 
Mortatella .sess lot teases soe ete 
Mortatella Cabbage .--.--+---+--------- 
Munson’s Perfection 322051 22-22 225. -- 
Naples Cabbage-.----------------------- 
Neapolitan 2i.2%-v.-0.2--Waesee sled. 
Neapolitan Cabbage 
ETN ae Dauer Kopf-Lattich 
(Ger.).-.2---2- b+ += --- 3 -5+-H--- = 5 re 
Negrohead -...---------'-20--40-'s+--45-- 
Wellis’ Perpetual... 012 2usss 2-5, s- 
Wew Americas LOSI ee eee 
New American Gathering ---.---------- 
New Giant of Salermo -.--------------- 
New: Golden'Spotted (22 5. SLs esse ee == 
New Orleans Cabbage--.--------------- 
New Perpetual.....-.052-.82.8-322- S20. - 
New Siler Ball. oscsc nc et See = 
New Summer Cabbage. ---------------- 
Nonpariel ......-------- - 02-0 bse eel eee 
Won Plus. Ultra ww son vasa SEES = 
Oak’ Rea ved Ws seen’. Cees ores 
O. K. Golden Heda 42h) seh: 
Palatine 
Paper White Cir led PAWL FE MEE 
Pariser gelber  selbstschliessender 
Binde-Salat (Ger )is vss: tous 2. 
Paraiser grilner  selbstschliessender 
Binde-Satat (Ger:).2-L. Sos ab eek. 
PAIS (OOS ee eearoshae Sse tee ee se 
(Paris: Green COSeccee eres neo ses Sas een 
Paris White Cos 41.2208 see 
iPelletion so jade soc se aes soe ace SeEES 
Perpetual ....1---- 2-42 4-5 --- 22-52-22 
Perpignen woo ve Oe 
Petite laitue crépe (Fr.) ---------------- 
IPrince Albert Ao ose e eee 2 eee. 
PICO 8 CAG sis s at teaes OES 2 
PPV AGU CORB Us e aN ini aE a SEES 
Prize keLeadieee ss ceo Ga eee 
Prussian Cabbage.--------------------- 
Fed ResOM pu vepa labels? Ch Pas SL 
FCO, Borer ed soe I: Ae 
RCO EAU CO Pace nase = fone ae eoeetase = 
Red Edged Drumhead ..-...------------ 
‘Read: Haged Victoria sw. s52 2). V3 ee 
Red Spotted-Cossurie. Mats 2-2 ss 22. = 
RCO Winter: O08 ate ec teee ese eo Bece od 
Red Winter Cabbage ..---------------- 
ROChester ‘OGDUGAGC saeee eee = eee tas 
Roman Cabbage 2-32 METI SAI sed 
Romaine ad deux coeurs....------------ 
——— Alphange da graine blanche (Fr.) 
—— alphange a graine noire (Fr.)-- 
eA LOT Ee) beepers ene ee ne 
——— blonde maraichére (Fr.).------- 
——— blonde Londres gr. bl. (Fr.) ---- 
ae eel anglaise & tik blanche 


(Fr. 
—— @ ‘Angleterre (rth) eee Siu 
—— de Bougival (Fr.)_..--------.--- 
—_—— flagellée a gyaine blanche (Fr. Me 
——— rise maraichere (Fr.) 
—— incomparable (Fr.).------------ 
——— monstrueuse (Fr. ) 
——— panacheé d graine blanche (Fe.) 
— aida gce perfectionée a graine 

MOI (Er jess cee cece eee 
—— pomme en terre (Fr.) ----------- 


Name. 


Romaine rouge d’ Haarlem (Fr.) ------ 
——— rouge d’ hiver (Fr.)-----.------- 
—-— rouge d’ Angleterre (Fr.).--.--- 
——— rouge dorée (Fr.) 2-.-...-------- 
— royale verte (Pr. ith aks ees 
——— royale verte Whiver (Fr.).----.-- 
—+——. Sagat(Pri)o.2222. | so ee 
a eines lik a graine blanche (Fr.) 
—  Purque (Er) Ae 225 eee 
—— verte Whiver (Fr.) L vey ie (ies 
——. verte Maraichere (Fr.) .-------- 
verte dé Paris (Pr) 2. Ase 
Roquettessks aes ea See 
Rothbrauner Beson odor Wonder 
Kopf-Lattich (Ger.)-...------- 
es ee Englisher Binde-Salat s. 
Ee onal o Englisher Binde-Salat w. 





Royal We 8 nn aged Ae eo es Sate ee en 
Royal or White Summer..-...--------- 
Royal verte @hiver (Fr.) -----s-22-2-.-- 
‘Russian or ‘Buiter... -.- 420 4a eee 
Salamanders 3. ete se eee Agi ds 
Satisfaction Black Seeded -.-...------- 
abe igt ei QW... 8) LF A ee see 
SALONY 2 c0icaqasacdt A eee ee ee 
ae he inter fester Stein Kopf-Lattich 
Sehr friiher gelber fester Stein Kopf- 
Lattich (Ger:)..--22228 
Selbstschliessender verbesserter Forel- 
lan Binde-Salat (Ger.)..-..---..----- 
Shotwell’s Brown Head .-.......-.----- 
Silber Kopf-Salat (Ger.).----..-----.-- 
Silesian... 2244 See Bear 
Met Ahiver gris argentea W. 8. 
Mr) oc uctkeeens lan eee 
Silberball neuer Winter w. k. (Ger.)--- 
Silver Ball New Winter -_....--------- 
Simpson’s Early Curled ...-.---------- 
Simpson’s Silesta.5. 15-4 252 see ee 
Small Curled Cutting 22a. k. Jee aeeeeeee 
Smaillidark ed 222) eS eee 
Spanish ioc..2-5220 1 a ae 
Spater gelber montrée w. k. (Ger.)----- 
Spotted Cos bi 82... ...-.5-5<5-6eee emer 
Spotted: Cosiws8) -. 22s2 eek Be ae 
Stone Head Golden Yellow ----------- 
Stone Tennis-Dall s2zc2 ene. ese 
Sugar 2220 2h Pees eect Car ee ae eee 
Sugar Loaf..02) 2-2. Lashes Nee tenes 
Super fi née: New French. Sea eee 
Sutton’ s Berkshire Brown Cos..------- 
Sutton’s Superb Green Cos..----------- 
Sutton’s Superb White Cos --.--.------ 
Swedish 
Tennis. Baul 228. 8siost ee eee 
Tennis Ball bys 2x 2ite Se aS eee 
Tonnis, Ball ws'svt-.e2 ees Sys oe 
Peater 2 Ja. fv eee eee eee 
The Deacon......>-2o4....24 eee 
The Favorite 2222 Se eee 
Tom: Thumbisi 2224de see ee eee 
Trout. tL). 26 eee ahs ee 
Turkish... 20a 5222S ae See 
Purkey Cabvagesses2yee 2s Bees eS. 
Thpn-Headedie. fot ae eee 
Uriton 25... be Le ee eee 
Versailles 2.2420 1h Ae oeieus epee 
Versailles. Cabbage >... 52. 285 ee ase 
Very Early Dwarf Green-..----..--.--..- 
Very Large. Bossin 2-0-2 44-. eae 
Very Large Yellow Parasseuse -.-.----- 
Victorias. Pos = Be ee eee 
Victoria Cabbage ae EL ae 
Vilmorin’s griiner Feht s. k. (Ger.)---- 
Vollherziger gekrauster Schnitt ‘Lat- 
tich (Ger.) .-222-0-4008 5 AEE 
Ward's I mproved White Tennis Ball - 
Wellington .Cos .....-. 5083 Loseet 





i 


ea aes 


ie 








Name. No. Name. No. 
Wheeler’s Improved Cos...-............ 63 }/Wihite: Parony? 9... 0.04 .ss.css..¢1.. 64 
Wheeler’s Tom Thumb................. 57 | White Paron Cabbage.._.-__._...__._ 64 
walle, Bataviah. 220) ygs ath cos 61) White Seeded Bath Cos -_.. __.._.) 177” 68 
White Berlin Summer _................ 1| White Seeded Brown Cos ___...__..... 68 
er anve DOUG. al SU. SG TT 62 | White Seeded Gotte ......_._. 1777777777 55 
MUM OUDDOOE «os cure t. ivnckctucds sce 35-40 | White Seeded Tennis Ball_............ 55 
PERV IETNG ro.3-. 5-4-2... 3. Go.) White silesion ie ie a ee 40-61 
Che WS a on | White Summér 22.10). ao, bad 65 
OD i ie ey Sie rs 49 | White Summer CODD Ne arte.) 4 65 
Wnite Forcing Head................... 55 | White Tennisball w. s_.._............ 55 
WP IUAIG NA OLS. . 1.52. td. 2| Winter Kopf-Lattich (Ger.) _....___.. 48 
PERO NPOMG ID. Be es gs 55 | Wood’s Improved Bath Cos......_.__. 68 
White Nonpariel .... =....0...)..0 0 40 | Yellow Egg Frame.....__......_... 11” 15 
nite Paris. Cos hs oj. 8 82 ' Yellow Seeded Butter .--__.-- 24 
CELERY. 


Seeds of the following list of celeries were planted in boxes in the 
cold frame April 10, and thirty plants of each were transplanted to 
the garden July 8th. The plants were set six inches apart, in drills 
prepared in the manner noted for the melon. With the exception 
of the Improved White Plume, all were banked up about the middle 
of September. The Golden Yellow (fr. plein blanc doré) proved 
however to be nearly or quite self blanching, as was indicated by the 
inner leaves whitening clear to the ti ps. _Itis probable that the bank- 
ing was detrimental to the keeping of this variety. 

The average length of the blanched stems, and the weight, calcu- 
lated on the basis of one hundred plants were as follows: 
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All the varieties blighted considerably except the Improved White 
Plume, Thor., ’85 and the Boston Dwarf White, from same source. 
The latter blighted slightly. It is possible that the unnsually warm 
weather of late autumn acted detrimentally upon the banked plants, 
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causing the foliage to blight more than it otherwise would have done. 

The Boston Dwarf White, Thor., ’85 was a very vigorous growing 
variety with thin leaf-stalks, which were frequently hollow. It 
blanched well, and gives promise of being a good keeper, but was In- 
different in flavor. This variety 1s very distinct from the Boston 
Market. 

The Improved White Plume, Thor. ,’85 closely resembled the Hen- 
derson’s White Plume, Hen., ’84 but we think it was rather more 
vigorous. We grew the Henderson’s White Plume, but not in a way 
to make it comparable with this. The stems of both blanched well 
without banking, were very broad and thick at the base, but short. 
In quality they were very crisp, but by no means as tender as those 
of the blanched varieties, yet not sufficiently tough to make them 
unpleasant eating. The flavor was more decided and less mild than 
of the blanched white varieties, but free from pungency or bitter- 
ness, As will appear from the table, the Improved White Plume 
was surpassed in productiveness by but one variety, viz. the Boston 
Dwarf White. Incomparable Dwarf Crimson, Thor., ’85, blighted 
rather less than the white varieties. In flavor it seemed to us rather 
superior, being what might be called high flavored, but with- 
out the least rankness or bitterness. The stems were rather lacking 
in crispness, but were very tender. : 

Henderson’s New Rose, Hen., ’85 was of excellent flavor, tender, 
and we judge will keep well. Like the above the stems were rather 
lacking in crispness. 

Sealey’s Leviathan, Vick, ’85 was a very vigorous grower, but we 
judge it will prove a poor keeper, as the stems were considerably de- 
cayed when harvested (Nov. 4). 

The Golden Yellow (fr. plein blanc doré), Vil. °85 had attractive 
cream colored, rather slender stems which were crisp and mild 
flavored. 

With the exception of the Boston Market, Boston Half Dwarf, and 
Sealey’s Leviathan, the differences between the other white celeries 
seemed to us quite obscure. Indeed there was more difference be- 
tween the plants of the Boston Market from the two sources noted 
in the table, than between any of the white varieties, other than the 
three just named. It is possible however that were we to permit the 
plants to produce seed, more perceptible differences would appear. 


PEPPER. 


Seeds of the following peppers were planted in boxes in the green- 
house Apr. 7,and eleven plants of each, with a few exceptions, were 
transplanted to the garden June 8, The rows were three and a half 
fect apart, and the plants were set one foot apart in the row. 

The following data were noted: 
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It will appear that none of the varities ripened early, and that five 
failed to ripen. 


Synonyms. 


The Buttercup, Everitt,’85, was undoubtedly the same as the Sweet 
Golden Dawn, Thor., ’83. 

The Crimson Queen, Till., ’85, answered to the description of the 
Monstrous (/7. monstreuse), Vil., 84. 

The Red Prince, Everitt, ’85, was the same as the Sweet Spanish, 
Mail Bpente fe 

The Large Squash, Thor. ,’83, was the same as the Tomato Shaped, 
or Red Squash (/’r. tomate rouge), Vil., *84. 


TOMATO. 


A test of Varieties. 


We planted seeds of fifty-one differently named tomatoes in boxes 
in the greenhouse April 4, and transplanted four plants of each to 
the garden June 3. All but ten of these had previously been grown 
at the Station. The dates of the first ripe fruit, and of the first ten 
ripe fruits of each are given in the following table. 
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Tomato—A T'esT OF VARIETIES. 
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It appears that the Early York and Golden Trophy were the ear- 
liest two varieties, each ripening its first fruit on Aug. 4, or 122 
days from planting. The Alpha was the first large fruited varle- 
ty to ripen ten fruits. 

We noted in our last report that the time of maturity of the dif- 
ferent varieties of the tomato is by no means constant. As an illus- 
tration of this we place in three separate tables, the number of 
days from planting to the time when the first ten fruits were ripe, in 
twenty-two so-called varieties, for three seasons, viz: 1883, 1884 and 
1885. The names in each table are placed in the order in which 
they ripened the first ten fruits, those inclosed in brackets having 
been marked on the same day: 
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An examination of the tables show a singular want of uniformity. 
For example, in 1883 the Conqueror and Gen. Grant had ten fruits 
ripe on the same day. In 1884 the Conqueror was at this stage 
eight days earlier than the Gen. Grant, and in 1885 fifteen days earli- 
er. Other still more striking incongruities appear. , 


Effects of Using Immature Seed. 


In our last report we noted that seed of the Cook’s Favorite toma- 
to taken from very immature fruit, gave a small percentage of vege- 
tation, and the plants were feebler in growth, and ripened their 
fruits considerably earlier than those from mature seed. This ex- 
periment was repeated the past season with the Livingston’s Favor- 
ite with a similar result. In order to intensify the influence of us- 
ing immature seed, we gathered last season the seeds from very 
immature fruits taken from the plants secured from the very imma- 
ture seed of 1883. This seed was planted last spring, and again 
vegetated very poorly. The plants were very feeble in growth from 
their first appearance, and attained but little size. The first fruit on 
them ripened on the same day as on the plants of the same variety 
grown from mature seed; but the first ten fruits were ripe a week in 
advance of those from the mature seed. 
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The foliage assumed a peculiar rolled or shrivelled appearance, 
and early commenced to blight. The fruit was diminutive in size, 
and asthe season advanced alarge part of it decayed with asoft rot, 
without showing any of the symptoms of the black rot that so often 


effects our tomatoes. 


It is an interesting coincidence that the peculiar shrivelled foli- 
age, the dwarfed plant and the inclination to blight in the leaves, 
and decay in the fruit just noted, isa characteristic in a greater or 
less degree of several of our earlier tomatoes, notably the Hubbard’s 
Curled Leat, Early York, and Hundred Day, and_in less degree in 
the Extra Early Red, Early Conqueror, Alpha, Early Richmond, 
Keyes’ Early Prolific and General Grant. The query is suggested 
whether these varieties may not have originated from the use of 
immature seed. As these varieties are among the very earliest of 
the large fruited tomatoes, the coincidence is striking. We find in 
endeavoring to secure earliness from the results of cross-fertilization, 
that selecting the earliest fruit for three generations does not result 
in feeble growth or shrivelled foliage, but in sinall few-celled, round- 
ish or oblong fruit. We have been told by the growers of tomato 
seed that thisis the tendency. If these varieties have been produced 
by the use of immature seed, it would seem that the efforts, whether 
intentional or otherwise, were made in a direction that proves very 
detrimental to the health of the plants, and to the size and keeping 
quality of the fruits. 


Observations on the Tomato Rot. 


An unusually large proportion of our tomatoes rotted the past sea- 
son. The first appearance of the affection was noted Aug. 6, and it 
apparently continued to increase until frost. The nature of this dis- 
ease, if it be a disease, is perplexing, as the symptoms vary much in 
different seasons. It is possible that two or more diseases are con- 
founded under the common name, ‘‘ tomato rot.” The symptoms 
of the disease the past season did not seem to be the same as those 
described in our report of 1882, and Prof. Arthur thinks that they 
were not the same as those of the disease described by him in the 
Station report of 1884. Whatever the disease may be, 1t is probably 
of fungus origin. 

So far as our observation extended, it seemed to flourish most on 
the more vigorous plants. On Sept. 23, a vigorous plant of Cook’s 
Fayorite tomato, grown from mature seed had eighteen per cent. of 
its fruits affected with the black rot, while the feeble one, grown 
from immature seed, had but five per cent. of its fruits affected. 
Two plants of the Acme, grown from seed from a fruit destroyed by 
the rot in 1884,had Sept. 24th, twenty-seven per cent. of their fruits 
affected; while two plants from the seed of apparently healthy fruits 
had twenty-two per cent. of affected fruits. Did we know that the 
disease of 1884 and 1885 were the same, this would indicate that 1t 
does not depend upon the infection of the seed, but as we do not 
know this fact, we are none the wiser. 


Synonyms. 
We have studied our varietieg of tomato the past season with unu- 
sual care for the purpose of discovering the synonyms among them. 
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We have no hesitation in saying that certain varieties have a very 
close resemblance, but in declaring which are synonyms we speak 
with less confidence than in other vegetables. We note with some 
hesitation the names that appeared to us the same, but we desire to. 
grow them another season before speaking confidently. We shall be 
glad of any information that will aid in settling the perplexing ques- 
tion of synonyms in the tomato. The following at present seem to 
be identical : 


Arlington, Greg., 1883, and Howard, Greg., 1883. 

Boston Market, Greg., 1883, and Fulton Market, Till., 1885. 

Cardinal, Greg., 1884, and Queen, Fer., 1884. 

Karly Richmond, Land.,1885, and Precursor, B. M. & Co., 1884. 

Early York, Greg., 1883, and Hubbard’s Curled Leaf, Sib.,1883. 

Emery, Far., 1885, and Mayflower, Sib., 1885. 

Essex Round Red Smooth, Greg., 1885, and Tilden’s New, Greg. ,. 
1883. | 

Favorite, Greg., 1885 ; Hathaway’s Excelsior, Sib., 1885; Living- 
ston’s Favorite, Greg., 1883; New Red Apple, Greg.,1884, and Opti- 
mus, Fer., 1885. 

Golden Trophy, Thor., 1883, and Yellow Victor, Greg., 1883. 

Large Red, Fer., 1883; Large Red Smooth Round, Sib., 1883, and 
New York Market, Hen., 1884. 

Queen, Hen., 1884, and Red Valencia Cluster, Thor., 1883. (The 
Queen of Ferry and Henderson were quite distinct. ) 

Reade’s Island Beauty, Thor., 1883, and Triumph, Greg., 1883. 

We had formerly considered the Acme and Essex Harly Hybrid the 
same, and so stated in our last report. The past season, however, a 
rather marked difference appeared between them, the latter being 
more vigorous, later and bearing rather larger fruits. 

All of the other varieties seemed to us distinct. 


Cross-fertilizations. 


The erect, tree form of the French Upright or Tree tomato, 
(tomate de Laye, of the French), is more desirable in some respects: 
than the spreading decumbent habit of the ordinary garden tomato. 
The plants do not require trellising, the fruits are borne where they 
are in full view, and rarely touch the ground, the thick foliage and 
strong stem cause the plants to endure transplanting better than 
those of the common tomato, and most important of all the compact. 
form of this variety adapts it for growing in frames for forcing. 
The objection to it is that it is so late as to scarcely ripen unless the 
Season is unusually favorable. 

During the past three seasons we have been endeavoring, by 
cross-fertilizing this variety with different sorts of the common to- 
mato, to secure an early variety having the upright habit. In 1883, 
we secured several crosses between the French Upright and Alpha,. 
and French Upright and Livingston’s Favorite tomatoes, and in ’84 
we crossed successfully the French Upright with the Acme. 

The results of these crosses have been quite interesting, in a scien- 
tific point of view, and we hope also quite successful in securing the 
object sought. 
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Thus far the habit of the common tomato has predominated in the 
plants grown from the crossed seed. The first planting from the 
crosses with the Alpha and Livingston’s Favorite gave but one plant 
with the Upright habit, to a hundred or more of the common form, 
and this plant was so late that it ripened no fruit. We gathered sev- 
eral of the earliest ripening fruits from plants having the ordinary 
habit, however, and from the seeds of these obtained many plants of 
the Upright habit. One of the latter lot of plants was of very com- 
pact form, being scarcely more than one and a half feet in height, 
and eight inches in diameter, and ripened its first fruit as early as 
the earliest named variety in the garden. In case we succeed in fix- 
ing the character of this plant, we shall have attained our object. 

The cross between the French Upright and Acme, made in 1884, 
yielded in the first planting a much larger proportion of plants of 
the Upright type, than did the crosses with the Alpha and Living- 
ston’s Favorite. 

We find that selecting only smooth fruits through three genera- 
tions, from a cross between the Turk’s Cap or Turban tomato and 
the Acme, and other large smooth sorts, made in 1882, seems to have 
bred out all influence of the Turk’s Cap parent, so far as form is con- 
cerned. 


An Evperiment with the Earliest and the Latest Germinating Seeds. 


It is well known that the seeds of a given planting do not usually 
all germinate or vegetate on the same day. In order to discover 
whether any relation exists between the time of germination, and 
the time of maturity of the fruits in the tomato, we selected four 
plants of the Mayflower variety, of which the seed germinated the 
fourth day, and four others of which the seed germinated the thir- 
teenth and fourteenth days after placing in the seed pan. The 
plants of each lot were set out in the garden June 3rd. The first 
ripe fruits on each lot appeared September 5, but the first ten ripe 
fruits appeared four days earlier on the plants that germinated latest. 
The results are as nearly uniform as we could expect in duplicate 
plantings. 

Ts the Number of Cells in the Tomato Influenced by Heredity ? 


We repeated the experiment made in 1884 of planting seeds of the 
Early Red Smooth tomato from three-celled and six-celled fruits 
respectively, with a similar result. Fifty fruits gathered at random 
from the plants grown from three-celled fruits contained 158 cells, 
while an equal number from plants grown from six-celled fruits con- 
tained 259 cells. As few celled fruits seem more likely to be smooth 
than many celled ones, it is possible that an advantage is to be gain- 
ed by selecting few celled fruits for seed. 


PEA. 


Of the pea we grew thirteen varieties, or names of varieties—not 
previously grown at the station, and such others as we desired for 
further study, or for comparison with the later introductions. 

All but two were planted April 24, viz., the ‘‘ Blue Wrinkled 
Dwarf” and ‘Yellow Wrinkled” from Dr. T. H. Hoskins of 
Newport, Vt., two new varieties, which we believe are not yet per- 
manently named. These were planted May 22, and hence are not 


comparable with the others. 
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One row of each name, twelve feet 


long was planted ; the seeds placed three inches apart, the rows 


seven feet apart. 
quire it. 


The names and the data noted are as follows: 


PEA. 


Wrinkled Sorts in 
Italics. 


First bloom. 





Bennett's Green Prolific.|June 18 


Bennett’s Market ___---. 
Black Eyed Marrowfat. 
Bliss’ Abundance ---...-- 
Blue Imperial 
Blue Wrinkled Dwarf -- 
OATRCTR CUE cele eee 
Carter’s First Crop------ 
Carter’s Strategem _--.-- 
Cleveland’s Improved 
Tom Thumb 
Cleveland’s Rural 
Yorker 
Dwarf Gray Sugar--..-- 
Dwarf Green Imperial 
(Fr.nain vertimperial) 
Dwarf White Sugar ---- 
Earliest of all ......-.-. 
Everitt’s Extra Early 
Reliance eiigke ee Ls 
Extra Early Dwarf 
Brittany (Fr. sans 
parchemin nain hatif 
de Brethon) 


ral | New 


Forty Fold (Everitt) -_-- 
Forty Fold (Land) -----. 
Green Auvergne._-__.__- 


Hair’s Dwarf Green 
EAT CIO Us eee eee reas 
Horsford’s Imperial 
Cham pigtie ioe 
Horsford’s Market Gar- 
ETRE URLS | RU 
Improved Prince of 

G68 Seay oe eat 


Irish or Large White 
Marrowfat _._.-_-___-- 
Knight’s Dwarf Green 
Marrow (Fr. ridé nain 
vert hatif) 
Landreth’s Extra Early. 
Large White Edible Pod 
(Fr. sans parchemin 
corne de belier) 
Laxton’s Supreme -_.--- 
IMaud"S 2ae sence eens 
McLean’s Premier -.__-- 
Peruvian Black Eyed 
Marrow sess Soe ea 
Philadelphia Ex. Early - 
IPCINCE 10s ¢ WEB ae 
Sibley’s First and Best-- 
Smith’s Extra Early ___- 
Tall White Six Weeks 
(Edible Pod) (Fr. sans 
parchemin de 40 jours) 
Very Dwarf Bretagne.- 
Vicks’ Extra Early.____- 
Yellow Wrinkled __.....- 
Yorkshire Hero.....-...\ 
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Days from planting. 
Pods of edible size. 


55|July 1 
55] “ 6 
63} ‘* 10 
53} June 30 
DD] oeeceamerh 
31\July 11 
45| June 29 
40} ‘* 20 


42| June 22 


40; ‘* 20 
55|July 3 


DDE Ss RS 
52) June 30 
39; ‘** 18 


40) “* 19 


55|July 3 
42| June 19 
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30 
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55} “6 
0}. SSE) 


Oolte 6 
BOE 6 
41| June 19 
63, July 9 
63} ** 8 


41| June 22 
538\July 3 
40| June 19 
4th), £81026 


41) “* 22 
55|July 6 
40) June 18 
31jJuly 9 
ba|- > 6 


Days from planting. 


70 
56 
70 
70 
70 
73 
73 
97 
97 


75 


Days fit for table use. 


12 


First seeds ripe. 


66 
66 
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12|July 18 
66 20 


bn wo | § 
& ty le 
~ ~ m 
alg [E18 
a pane a} A, 
i] yy 
S 3 G1 0% 
° D S| a8 
a i ve 
eg Ie Pe 
=) 
4 a »| 5S 
= I Ale 
85| July 28! 95! 488 
87|Aug. 8] 106) 460 
O21 uss 99} 704 
84| July 29] 96) 620 
88!|Aug. 1] 99) 636 
64) “ 8] 78) 540 
82/ July 28) 95} 608 
73) * 10) 77) 784 
87|/Aug. 1} 99} 780 
73|July 10) 77} 448 
73, ‘* 11) 78} 420 
84) “* 29] 96) 620 
87;/Aug. 6] 104] 672 
82| July 29} 96) 952 
73) Oh. ai 2a 
73, ** 20) 8%] 452 
88} ** 30] 97] 788 
73) ** 10} 79} 308 
88}Aug. 1] 99) 716 
90; ** 1} 99} 1,008 
89; ‘* 6} 105) 1,188 
91; ** 1] 99)1,168 
89; “* 1] 99) 1,428 
87| “© 1} 99) 1,156 
86| July 30] 97) 1,012 
90/Aug. 6] 105} 764 
93} ** 1) 99) 1,200 
73] ** 11) 109} 444 
86; ‘* 10) 108} 548 
90; “* 1] 99) ‘784 
73] ** 11} 109} 3892 
95; ‘* 6} 108) 1,420 
90; ‘* 8] 106) 718 
73|July 10} 77} 404 
85}Aug. 1} 99} 1,088 
73|July 10| %7| 3816 
80} “* 21) 88! 740 
73| ‘* 16) 88) 516 
85] ‘* 380] 97| 588 
70; “ 9 6) 808 
64|Aug. 8} 78} 420 
89} ** 1] 99) 872 


All were bushed that grew sufficiently tall to re- 


Number peas in 100 
average pods. 
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The “days fit for table use” in the table indicates the days be- 
tween the time when the earliest and latest pods were of edible size. 

It appears that the Earliest of All, Thor., ’83, and Vick’s Extra 
Early, Vick, ’85, were earliest, each furnishing pods of edible size on 
June 18, or fifty-five days from planting. The latter is very possi- 
bly a synonym of or a selection from the Early Kent. 

The Maud 8.,Greg.,’85, appeared to be the Philadelphia, and Ky- 
eritt’s Extra Early Reliance appeared to be the Daniel O’Rourke. 

Cleyeland’s Improved Tom Thumb, Thor., °85, was evidently the 
old Tom Thumb, but the uniformity of the plants indicated careful 
breeding, and they were more prolific, but a few days later, than the 
Extra Early Dwarf Tom Thumb, Thor., ’89. 

The Dwarf Green Imperial (Fr. nain vert Impérial), Vil.,’85, was 
identical with the Blue Imperial, Thor., *82. 

The plants of some of the other names bore a very close resemb- 
lance, but we will not pronounce upon them until growing them an- 
other season. 


Oross Bred Peas. 


We noted in our last report that one of our cross bred peas, from 
the American Wonder, fertilized with Earliest of All, proved to bea 
wrinkled pea, and as early as the earliest smooth pea on trial. We 
grew this selection the past year with equally favorable results ; the 
first pods being of edible size June 18. A few seeds of the yield 
were smooth, but the great majority were distinctly wrinkled. 

We noted also in our last report that one plant from a cross of 
Bliss “A No. 2,” fertilized with Laxton’s Marvel, yielded ninety 
pods. As an experiment, we planted all the seeds of this plant, not 
injured by the weevil, placing them eight inches apart in the row. 
The culture given was not equal to that given to the varieties noted 
in the table, but one plant bore 153 pods, fifteen plants yielded more 
than 100 pods, and twenty-one more than ninety pods, all wrinkled 
peas. These very prolific plants were so tall as to make them of 
doubtful value as garden peas. We shall however plant the seeds 
from one or two of the most prolific ones, simply to see how large a 
yield we can secure by selection. 


Muiching as a Preventive of Mildew. 


We found on experiment that mulching the soil lightly between 
the rows with straw retarded the attack of mildew very perceptibly. 
The date when the mulched rows became overrun with this parasite 
was not noted, but on Aug. 12 they were free from mildew, while 
unmulched rows planted at the same time were entirely enveloped. 


Pinching the Terminal Shoots to Promote Earliness. 


We pinched the terminal shoots of alternate rows of a planting of 
eight rows of peas made April 30, in order to note the effect upon 
the earliness of the pods. The first pods on the pinched rows were 
of edible size about July 21, and on the unpinched rows July 24, in- 
dicating a very slight influence from the pinching in favor of earli- 
ness. 
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Planting Sprouted Seed to Secure Farliness. 


We noted in 1884, that permitting the seed of peas to sprout be- 
fore planting indicated an advantage in the earliness of the first 
pods of about eight days. The past season we repeated this experi- 
ment. A quantity of Philadelphia peas were placed to sprout in 
moist sand on March 28. April 16, one row of the sprouted seed 
was planted, and adjoining one row of unsprouted seed taken from 
the same package as was the sprouted seed. | 

The sprouted seed commenced vegetating April 23, and the un- 
sprouted seed April 25. The plants from the sprouted seed bloomed 
May 25, and those from the unsprouted seed May 28, three days 
later. The earliest pods from the sprouted seed were of edible size 
June 13, and from the unsprouted June 17th, indicating a gain in 
this case of four days. ; 


Seeds Planted in Order from the Pods. 


In our last report we gave the result of an experiment in planting 
the seeds of Culverwell’s Telegraph pea in order from the pod; that 
is, we selected fifty pods containing eight seed each, and planted the 
seeds next the stem in all the pods in the first row, the second seeds 
from the stem in the second row, and so on to the last. We were 
unable to interpret the results, but have repeated the experiment in 
part the past season, taking the seeds from the yield of the experi- 
ment noted last year. Again the results are confusing and contra- 
dictory. It appears as if the position of the seeds in the pod has lit- 
tle if any influence upon the resultant plants. 


SPINACH. 


Seeds of the following list of Spinaches were planted in the gar- 
den April 25, in rows 21 inches apart and 12 feet long. The soil was 
prepared as noted for the beet, and was in excellent condition. 

We noted the following data : 
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So. (oes e| og |e] 85 (22 

Spinach. SS lpelsol So [Fel ca [Fs 

| bya | ots! f.2 | ee eee 

oy SSeS | utes = |x S| = Se 

eo. jasias Oe ees 

Bloomsdale - - - - - Vas aed Se May 31-|-36_|--5_|June 5_|_41_|June 18_|--54 

BloomsdaleSavoy.- pe ae TOL el BOs] e010) 9 o° |-Ol) 4 Les ie eee 
Henderson’s Norfolk Savoy- 

eaves al pl Ree 8 SOLE B6_fOb US, OBL] AD ee 

Long Standings: - ice. sess **> 311)-86_|18.) 8°. 184} .542\Fuby jibe ye 

Thick-Leaved (Hen.) ---------- “pols|.86_(1%.11 SAT bes) eee ee 

Thick-Leaved (Howcroft)__-_- OL 86.| 17-1 °° TTT OS eee er 


The ‘‘days fit for table use,” indicates the number of days between 
the time when the leaves were of fair edible size and when the 
flower stalks appeared. 


Synonyms. 


We were able to detect no difference between the Bloomsdale, 
Land.,’&85 ; the Bloomsdale Savoy, Howcroft, ’85, and Henderson’s 
Norfolk Savoy-Leaved, Hen., ’85. 
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Additional Notes. 


It appears that the Long Standing and Thick Leaved were decid- 
edly later in blooming than the others. 

The results of some plantings made in the fall of 1884, of seed 
from the plants that mature earliest and from those that mature 
latest, indicate that the seed from the early maturing plants germi- 
nates better, and produces more vigorous growth, than that from the 
later plants, but that the plants from it probably bloom earlier. 


OKRA. 


We planted seeds of eleven differently named samples of okra, in 
boxes in the greenhouse April 7, and transplanted eight plants of 
each name to the garden June 8, setting them in rows twenty-one 
inches apart and eighteen inches apart in the row. 

As the plants developed, it appeared that the varieties were very 
much mixed in many rows. Indeed we were able to make out but 
three clearly distinct varieties from the whole number, viz: a tall 
and a dwarf variety, and the Louisiana Gumbo. The names and 
data noted are as follows: 























mene ie et Nye yh ee ry ea ae Ok th rt 
S|: © Bivaj 
ea ea) Speers, 
Okra. or Gumbo. £8 Za Ss aa 

2 |Ss) 6 |Ae 

Dwar (Landi)o siuss- este 2tde tess seb janet July 13_|.-97|July 30.|-114 
Dart Tor.) 4441+ ene 4+48-25--4-- saat cit ice 6419.1 108l7,, $ BO LA 
Thwart Prouitic once deer Renae sche 44cer ir 5 ee OL USL alae eae 
Weert NY ite 2. 2... oe pene ene e + oe co) 7 | 111/Aug. ‘6_|-121 
Improved Dwarf Green-.--.--------------------- «92 |_106| July 80_|-114 
Long/Green?/. fits ful -22b e2icd- tet dente “ 25_|.109jAug, 3.|-118 
Louisiana Gumbo. -.o.-+-.--++---+--------+---- “© 20_|.104|July 30.|-114 
New Early Improved Dwarf-------------------- Aug. 3-|-118)Aug. 17_|-182 
ee i a pon pce en eee atmo a July 25.|- 109 act LT9 
Pear nd) eee ae ea eee ‘© 45_|__99| July 80_|-114 
PAIL tid, ed oI PODS S ahs ol af). oe tate Aug. 4-|-119|Aug. 10-|-125 
Tall Green. .g.u2 fb sdelse he + - 52s -3---55 8 July 80_).114) ‘* 17_|-182 
White Pod). 2.---¢ 44 -1es--5-heine sore tebe  31_-|.115] “* .5.|-120 





The Louisiana Gumbo, Thor., ’85, appeared to be the same as the 
Dwarf White, of same source. 

The Tall, Land.,’85, seemed the same as the Dwarf Prolific, Hen., 
1885. 

The Dwarf, Thor.,’85, seemed the same as the Long Green, of 
game source. 

The Dwarf, Land., ’85, appeared the same as the Tall, Sib., ’85. 

Our notes were purposely postponed until late (Sept. 1), in order 
to give all the plants opportunity to develop. As will appear they 
were taken nearly a mouth after the majority of the plants had form- 
ed pods of edible size. 
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BEANS. 


We have devoted little attention to this vegetable as compared with 
the very thorough work accomplished in 1882 and 1883 by Mr. Wing. 
We however made a few plantings the past season, of which the data 
noted are given below. ‘The seeds were planted May 28 in rows 
twelve feet long and three and a half feet apart, one row to each 
variety. Six of the varieties failed to ripen all their pods. 




















: Sly Bis Siesene 
S g is & a | & |e | 88 |Sg 
a |e a |2 Ee Ie {he cedilies a Maes 
6 Aiea ck cleus, Su ddel. S (aaa ae ele 
Beans. 2 oe = oe @ Lt | 3 jon +2 128 
a) tH = Se re Sat as Pc en 37 25 
ELIE drome lBiobe Gosl@ints Gaal ae nee 
al = oO le ay iS 4 = sa |o™ 

=) a Q a Z Zi 
Dwarf Mont D’Or__._.___-. July 8).41.|July 21|-54_| Aug. 21] 85_|Sept. 27/122_|_.1007_.| 194 
Extra Early Arostook-..-- ee ea | eaten” AS |e ae EA ee ah ee ee 
Improved Flageolet _..__-- oe 6) .88.]) 251.68." "** 4) TB Ae. 27| Ole Pr er aie 
Imperial Prolific Tree.___- © 3} .68.| Aug. 12].76_.|Sept. 21/116_|......_._]....}..4600_-| 400 
Iraproved Navy, ..0:.2--0 ‘| BL41.]) ** °25).68s) Aug. 19| 83_|,--.<..) eee te ee eee 
Improved Yellow Eye-..-- ‘© 8-41] “* 22).55.| “* 21] 85_|/Sept. 15/110 |.- 909..| 392 
Long Black Belgian__-_-____- 86. Bla Teplc*’ 24 SOT a PIB) OI oe Se ee 
Long Black Canterbury...| ‘ 10/.43.| ‘* 22/.55.| ‘© 26| 90.] ‘* 21/116 |.. 596__| 332 
Maine Frost Proof-.._..-_-- $6 OP 84.1 88 20088.) S511] 6B.) le oe 
Pea Bean 1000 to 1...__.._.- AT) Weal bss 48 271. 60_|Sept. 15|1105)2.3 5. eee le ooh eee 
Sir Joseph Paxton,..._____- “6 8] -41-| “6 22|.55.| Aug. 10] 74.|Sept. 15/110 |.. 700__| 168 


Brush vs. Poles for Lima Beans. 


We made the experiment of bushing Lima beans with tall pea 
brush, pinching the tips of the runners as fast as they reached the 
top of the brush, in order to see if this would not hasten the develop- 
ment of the pods. 

On June 1 we planted eight short rows of the Small White Lima 
bean, for this experiment. Four of the rows were bushed, and the 
remaining four were poled with tall poles. We noted no difference 
in the time of blooming, in the date of edible size, in the time of 
ripeness, nor in the productiveness of the rows treated in the two 
ways. ‘The runners appeared to find their support more readily on 
the bushed than on the poled rows, and we saw no reason in this ex- 
periment why the brush may not be used as a substitute for. poles. 


PARSLEY. 


We planted seeds, purporting to be of nine varieties of parsley, in 
boxes in the cold frame Apr. 7, transplanting eleven plants of each 
to the garden June 8th. 

As the plants developed, the varieties appeared much mixed. 

The New Perpetual, Greg.,’85 and Moss Curled, Sib.,’85 appeared 
identical; also Henderson’s Emerald, Hen., ’85, and Double Curled, 
Sib., *85. 

Of the Champion Curled, Thor., ’85, about half of the plants ap- 
peared the same as the Fern-Leaved, from the same source, and the 
other half were apparently identical with Carter’s Fern-Leaved, Sib., 
°85. The latter was scarcely if at all distinct from that of Moss 
Curled, Sib.; ’85. 
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MISCELLANEOUS VEGETABLES, ETC. 


Besides the vegetables already considered we grew several varieties, 
or names of varieties each of corn salad, cress, endive, mustard, 
pumpkin and purslane, with thirty-six varieties or species of the class 
of plants known to seedsmen as ‘‘herbs.” We present the data 
gathered upon these plants in tabular form, for purposes of refer- 
ence. We have given less attention to these plants than to the more 
generally grown vegetables. 
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English Green Cabbaging (Fr. verte 4 coeur pleine)|July 80-|-96_|___..___|---- 

Green Etampes (Fr. verte d’Etampes)------------ ipseiic coisa Ao uae oad 

Cee ried Lealiey ey 8e 2 Pha Mew td cae “ 15-|-81_|Aug. 7-104 
Italian or Lettuce-Leaved (Fr. d’Italie 4 feuille 

OL TCI cde qlee Soe (ypc gia eek ees ema “Sal 1 87 Ang. LOL 10g 

Large Round Leaved (Fr. 4 feuille ronde)_--.----- ar Lobe S hope bel av age 
Large Seeded Dutch (Fr. 4 feuille ronde a grosse 

Mie Site oe edge str eyes > = =~ Ug st eae 1 ok iin CAEN en oe 








The first in the list, Corn Salad, or Fetticus, Thor., ’85 proved to 
be the Large Seeded Dutch (F'r. Mache & feuille ronde & grosse graine, 
Vil., 85. The others appeared distinct. 
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Broad Leaved Garden (Fr. Alenois & large feuille)|July 10_|}-76_|/Aug. 8/|-105 
Common or Plain (Fr Alenois commun)-_------- |June20_|-56_|July 22). 88 
Curled Garden (Fr. Alenois frisé)....-...-..-.-- July 6_|-72_|July 28). 94 
Dwarf Extra Curled (Fr. Alenois nain trés frisé)-- |June 22-|-58_!July 23/_ 89 


We have very little success growing the cress from spring plant- 
ings, owing to attacks of the flea-beetle.. Planted about August 1, 
however, the plants make a vigorous growth, especially if the bed 
is mulched lightly, and watered each evening, if the weather is 
dry, until they secure a start. 
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Broad Leaved or Batavian (Fr. Scarole 

EO TIULG) e eee, ne  Paee e ee eenees Junell] 4%7|July 6] %2|July 23} 89/Oct. 10} 168 
Broad Leaved Large Limay (Fr. Scarole 

grosse doe aimay) $322. .-- se cen eens ‘at oS OP Yb) *% 25 OL eee 
Broad Leaved White or Lettuce Leaved 

(Der Scarole blonde) i288 282.2 o-ceesee © 1 47) 62) 21 BT eee 
Broad Leaved Winter (Fr. Scarole en 

GOrNet)) see. ee ee Mecci er tte * 11) 47) Sf 9], 7b) 21) 87 Septa lass 
Curled Ruff (Fr. frisée de Ruffec.------ 16) 52) SS 8 4 SS 238i" 89 Oct oimibn 
Curled Winter (Fr. frisée d’hiver) -....| “ | 47] * 6) %2| “* 21! 87|Sept. 15] 148 
Green’s fine Curled Louviers (Fr. frisee 
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GOWMORUX) datecode hoe e eee me $18) 64) 8 TD ee © 28 Oa Se eae 
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frisée fine d’été race Parisienne)....| ‘* 17} 53) ‘ 6) 72} ‘* 28] 89) “* 15) 143 
Imperial Curled (Fr. frisée Impériale).| ‘* 18) 54) ‘* 9) 75) ‘* 25) 91) “* 15) 143 
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All of the above appeared distinct except the last one, White 
Curled, Thor.,’85, which was apparently the same as the Ever 
White Curled. (Fr. Chicorge toujours blanche), Vil., ’84. 
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The so-called Tuberous Rooted Mustard (Fr. Moutarde de Chine 
tubereuse), Vil.,’85, is interesting as a new introduction. The roots, 
which form the part most used, are thick and fleshy, resembling in 
form, color, and taste those of the half long white radishes. 
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These are garden varieties of the common purslane, Portulacca 
oleracea L., and are grown in France as vegetables, the foliage be- 
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ing eaten both raw and cooked. The varieties appeared quite distinct, 
and all were more vigorous and succulent than the common purslane. 
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PREC VpEOUMMUe €o700 004 50 AU OO ds 2A HS, tl lie pol tie 
Pere MAIMNINOGN, siesta og AR Loe Cher Sept. 21 115 
Nghe eT Ly eel it a Ai fia eile SER A he : Ba oe Se EAE 
Peeve ee eee eke) TO) hen Seecleli e ete gro ee WiZO) las BR se sighed ee eT 
De ae a ere See eee ee Ue Mis Datel he ccs Ee Pde 

a ec a he 
We have noted the date of ripeness only in those varieties in 


which this stage was clearly marked. 


The Michigan Mammoth, Greg.,’85, bore a close resemblance to 
the Golden Marrow, Tuill.,’85. The Negro or Nantucket, Greg., 


°85, was entirely distinct from the Nigger, Sib., ’85. 
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HERBS. go eat eh WE neg 
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A & aye 

Svcs chin bss lie Uli lasing il ag idl i late: iiekd Wihdaa lela Edges ok RO! bynes J 
Base Aise pcented _- Se ee Oates eee tens 
Basil— Bush Green (Fr. fin vert) _..--.--__-____. Augs 12 109. ae SES. 
Basil—Bush Purple (Fr. fin violet) _....._______- 11398. Vaueeie ae ob AN 
Seema wiaed (hr etrisej)es Se ny au Peslipoen dei bbe Ot AP. 
Basil—Large Purple (Fr. grand violet) _:________ July BOv 96. ha Aue Oe es 
Basil—Lettuce-Leaved (Fr. feuille de laitue) ____- a Fs 2 eee sre tae 
ETI N SS SANE (8G RD REO A CAN ca June 26_|-62_;Aug. 8_|____ 
csp brs Maye pike betel MU peta nae OR DA May 282} 0. 2] duly 238i) 
Gmrawey (pianted 1884)i300hi ol Aol  Junesidehs oon PT Meg HEL Dae a9 d 
Ae Ue Yay oe, ue ‘ oH BET Bulbider 
Chervil—common (Fr. Cerfeuil commun) ________ -65_|July 30.|}_.96 
Chervil—curled (Fr. Cerfeuil frisé) _.....________ rie OGL Ms HER e272 TRUOS 
mnnmmrre atte te ada Te eg 26_|-62_| ‘* 28.|__94 
TOA CEOES, SERS i ak ee a a { cea OD tal she oe 
ee a has July 6_|-75-;Aug. 1_]_101 
Fennel—bitter (Planted 1884) _..._._____.. ._.-_|June30_|_ 2.) CORTE TT ot CE: 
Dereon ee ye i et ML Ud 192/255_) °°" 1182) 116 
Bravo platted 1988) 5!) Jui. oy) ieee: el Joly Qual oes septe hd .| iden 
Bemmrooenianied the4jo.. ee eg PL Me Be oD 
ee ee ON aut gestae ce atte 
mmeonnrmanted 1884) 0.6. agave aguyGL__- July 29_|_---|July 30_}____ 
Marjoram—Common (Fr. Marjolaine ordinaire) _- LOD es) ie ee Lie 
Marjoram—Pot (Fr. Marjolaine vivace) _..__.__- RLU LOS a eee wus 
Memerearomatigie 9220.2 June 20_|.66_|Aug. 10_|_107 
re ON TINO CRIS TTIAS V00 1G VIPET SS OP Da eae MP TRA rec 
SRE ODS) ae ee une 18h fee AUP Lote 
Maina es es Ply ti SOIT Dal SBS Tee 
Sage—common garden (planted 1883) ___..-...-_.|June14_]____ July 80_}___- 
Sage—Salvia argentea (planted 1883) ___.........] “ 13_|___- 8 ek a ieee 
Sage—Salvia horminum purpureum (planted 1883) vet We UL Yo ose eee 
Sage—Salvia horminum violette (planted ’83)___- via Sy oe oe 
aN bert 1 O84) ne ee Deeg Od es Aug. 48) eee 
Mer en vey nes SUID Sk PU) RS bape 9/108) yee robe d 
RMR Tee Crta ree ee a Tunes Bolg pas el ene ie 
‘hyme Frenchi(planted:1884)_ 2-424. bo osebsca|) of bole ae July 30_|____ 
LMS SET Ue 9 Vs ES C4 OOS eee aa int: 
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Wealso grew five differently named Collards, and seven kales. 

Judging from the samples grown, the name Collards is a very in- 
definite term. One sample of seed, labeled Georgia collards, How- 
croft, ’85, produced plants three to four feet high that closely re- 
sembled the kale Branchu du Poitou, Vil., ’83. Another called 
Improved Marrowfat, Howeroft, ’85, grew to an equal height and 
was apparently the same as the Marrow-stemmed White kale, Ben., 
°99 A third sample called True Georgia, Sib.,’85, grew about two 
fect high, with the semblance of a head at the top of the stem. A 
sample called True Rosette Collard, or Colewort, Greg.,’85, grew but. 
fifteen inches high, and formed a beautiful rosette of spoon formed. 
leaves, which in a few of the plants embraced each other rather close- 
ly, forming a loose head. A sample called Southern, Land. ,’85, was 
too much mixed for description, scarcely two plants being alike. 
One plant formed a firm head, and was unquestionably a cabbage. 

The kales grown were apparently true to name, and distinct. 


BASELLA OR WHITE MaLaBar NigHTSHADE (Basella alba L). 


We grew this plant the past season for the first time. It has 
twining stems and very thick, tender, fleshy leaves, and is grown 
‘n France to some extent as a substitute for Spinach. The foliage 
possesses so. much succulency that a stem of it hung up in a dry 
room remained fresh and green for a fortnight. 


Cuou DE BURGHLEY. 


Soeds of this so-called new vegetable were sent us by Messrs. Vil- 
morin, Andrieux et Cie. It belongs to the cabbage family, and 
might be called a combination of Brussels sprouts and cabbage. It 
formed a large loose head at the top of the stem, and several small- 
er ones at the axils of the leaves. The latter were three to four 
‘nches in diameter, but were not very solid. 


GOURDS. 


We also grew thirty varieties and species of Cucurbiteae, other 
than the pumpkins, melons, squashes and cucumbers already noted. 
As many of these failed to ripen, and as they have little value ex- 
cept for ornament and as curiosities, we do not present them in tab- 


ular form. 
POTATOES. 


A Test of Varieties. 


We have continued our test of varieties uf the potato the past sea- 
son by planting the greater part of those previously grown, with 64 
sorts not before tested at the station; our whole list comprising 187 
varieties, or names of varieties. The test was made in two separate 
plantings. One planting of 116 varieties, including the sixty-four 
not previously tested was made in the station garden May Ist.* The 
tubers were cut to single eyes and the cuttings placed a foot apart in 


*Four exceptions in the date of planting are noted in the table. 
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shallow drills, twelve feet long and three and a half feet apart, and 
two drills were planted with each name. Thus there were twenty- 
two hills of each name, with a few exceptions. 

In forty-five of the varieties, the cuttings planted in the first row 
were taken from a very large tuber, and those planted in the second 
row, from one or more tubers just large enough to be merchantable. 
As will appear, we give the yields of these tubers separately. 

The soil was heavily manured in November, 1884, with well rot- 
ted barn-yard manure, which was plowed inas soon as applied. As 
we did not desire to raise the manure to the surface in the spring, 
we did not plow the ground before planting, but simply cultivated 
the surface. i 

No weeds were permitted to grow among the plants, and when 
these were about half grown, the hills were ridged to a moderate 
height. After the tops were dead, the crop was harvested. 

In the following table, the yields are given, calculated on the basis 
of one hundred hills. That is to say, the large tuber of the Adiron- 
dack, of which eleven eyes were planted, would have yielded 205 
pounds of tubers, had there been 100 eyes, yielding at the rate that 
the eleven eyes yielded. We adopt this method of expressing yields 
for several reasons. One or more of the eyes planted often fails to 
vegetate. Sometimes a single tuber is sent in for trial, of which 
there are not eyes enough for a whole row. In order to make all 
comparable, therefore, we must reduce them to one standard. Itis 
very desirable, also, to be able to compare the yields as given in the 
reports of different years, which would be difficult were they not all 
calculated on the basis of a given number of hills. We have, there- 
fore, followed this method in all of our reports of the yields of dif- 
ferent varieties of the potato. 

As will appear from the table, potatoes rotted badly at the station 
the past season, some varieties beinga total loss. We give, by nwm- 
ber, the per cent. of tubers more or less decayed of each variety, 
calculated at the time of digging on the entire yield; that is, on both 
the merchantable and unmerchantable tubers. 

Lubers of merchantable size that grew much mis-shapen are des- 
ignated ‘‘ malformed,” and the number of such is also expressed in 
per cent. 
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Potrato—A ‘TEST OF VARIETIES.—FIRST PLANTING. 










































VID A UO ee 
‘J n Calculated on basis of 100 hills. 
Pau hest Bo) |} Bey sap ene or 
ao |>S| a as |g¢| og5 |2a 3. (S5/43 
as |2e Moe = 82 |$5| 683 (Se) eo? (sees 
os vit os oy Oo 2 a 32 Sa 5 gals> 
ov |CS| of | BE |88| es |8'5| Sue [8 i\39 
‘ 2M Io, pee) oe pf) _P| Om Sls oO 
ae? ins!) & Qe |Bo| Sho |su| MOB jn olog 
Ar "s) 9 | 8 |sa)Bea ie°| Fo egiss 
A lg B's la le 
lbs. 0z lbs. 02. 
Adirondack—large tuber -.--- May 29] 11 |July 6 Sept. 19 3701186 14| 930/205 0) 51 
ee small ‘“ =o 2p ak rs 3) ** 19) 191} 96 8} 846/169 14] 33 
American Giant—large tuber of) BBN AT yh) BS g| ** 15) 3380|141 4| 720|181 4| 83 
ic 44 small ‘“ « 95/41} “ 9] “ 161 873/170 7 718 |210 10/| 91} 11 
Beauty of Hebron. ----------- “ 91| 22 |\June30|Aug.27| 248| 71 0| 533) 967 33 |. 1 
Belle—large tuber------------ « 98| 11 |July 10\Sept. 15} 190/109 6| 2901128 2) 66 

Ly BMA len eee mink oe eee shine top ty) Et 6" 10; «| 15] 245 1122 3] 886|1381 18) 97 5 
Bliss Triumph — large tuber $0) 25 AL Aug. 18| 180| 43 12} 630 75 0| 88 

Re rhe small ‘“ se nido gh O “ 48} 40/ 8 2] 880} 86 4) 16 
Blood: Heart..-.-1------------ “ 93] 92 |\July 13\Sept. 6) 352/148 0 1114/1788 7) 92) 1 
Bodega Red... .-+.------1--+ sey OR) OEM, ME TABl EPL UTR 0| 176} 15 8| 90 
Hovantae cele Bersecebipe-er « 99) 92 | “ 40; ‘ 18| 843/107 14) 843/155 13| 79 
Boston Cracker--.----------- “ 99| 22 |\June30| Aug. 22| 110) 28 0) 620) 66 7| 34 
Boston Market —large tuber « 93111) * 26] * 25) 180) 54 6| 500} 90 10} O 

re ay small “ « 95/11| * 26) “ 25) 273/71 0) 491) 85 8| 65 
Brownell’s Best —large tuber 25-11 Sept. 18} 340 |104 1) 980 |159 9| 76 

ss au small ‘ 66 oiled: “©  47| 355/108 13] 719|148 38) 85 
+Burbank’s Seedling --------- “* 30] 21 |July 10] “ 19) 530/165 3 1230|205  2| 10 
Burpee’s Empire State--.--- “ 99] 92.|\June26| “ 18] 457|182 12)1029|224 9 86 | 7 
Burrough’s Garfield ---..------ “ 99} 22 | * 241 “ 14} 400128 "| 788|156 4| 92] 5 
Chicago Beauty ----.--------- ‘6 22) 22 6 10} 348 |154 8| 605 177 9} 92 | 1 
Chicago Market —large tuber -« 95| 11 |June20| ** 5] 310/126 4} 650/154 6} 91) 8 

+ “ie small ‘ « 95/11) * 27] “ 9) 291/118 3) 509/186 = 6 84 | 7 
Clark’s No.1— large tuber..| “* 25) 11 « 30] * 15/380] 98 2] 710\128 =) 85 | 10 

ag re | or * “« 95/11 | * 30] * 15) 391|182 6) 700 |22 5} 92 |.18 
Colvin’s Early White Prize— 

larpe!tivber-. 322 2.6) 22 “« 93 a] “ 26|Aug.27| 310| 89 1) 800/180 0| 37 
Colvin’s Early White Prize— ; 

Binvall tubers sates. cel sense “ o5l 41) «© 26] © 27) 336/98 9) 727/132 11 17 
Colviu’s Excelsior.----------- , * 93) 22 |\July 3/Sept. 15) 329|121 4| 543 185 4158] 8 
Conqueror—large tuber-.--- vein 44 Mae 4 * 141 356/129 14| 756|163 3) 91) 8 

“S small ‘* Soy PPAT(IWS ite “  44/ 312|124 4] 450/182 7/100 
Corless Matchless—l’ge tuber “ 971 41 |\June30| ‘ 14| 410/192  _8| 680)224 1] 96! 3 

We xy sm’] ‘ « 951411 “ 30] “ 14) 373/155 11) 682/194 5| 88 | 7 
Cow-Hort . 2/20) 5-16 -- 2-28 “© 95] 22 |\July 8| ‘¢ 3) 229) 83 12) 638 142 8| 421 2 
Crandall’s Beauty-.----------- “« 95199] ° JjAug.24) 300] 93 2| 724\121 = 8 33 
Crane’s Potentate------------ $f *25| '21 Re 4) © 227/805) 93 4| 850/180 5| 31 1 
Crawford’s Seedling ---------- « ©95| 92 |\June26| “ 25) 229| 65 11) 833 101 18} 19 
§Cream of the Field_--------- een 251° 22 © -96|\Sept. 19} 395 |149 9| 705 |178 83| 84 | 12 
Dakota Red—large tuber---- June 1} 11 66 25) 3201175 0| 490 |207 8| 37 | 16 

Xs SCS Tay ee May 27| 11 |July 10) ‘* 25) 300/167 1| 482|186 6)| 62 | 26 
Defiance—large tuber ------- rm 257 On “© 18) 360 }101 4|1180 |170 0} 55 

4 small ‘“ SQ 6. 18) 645/219 3} 1482 |279 6| 63 
Digmond see sees ee ae 520 lee Aug. 24| 138| 87 10} 533) 77 13| 36 
DictatOVwe ese =e ia sae ses a- © 26) 22 Sept. 18} 448188 9} 910 |252 8} 94 2 
Dunmore — large tuber ------ ge oe le  45/ 2901158 2] 800|1938 2) 97 | 6 

‘ small ‘“ oder als Vit 6 18) 273 |184 1| 627 |162 8 |100 4 
Barly Essex------------------ «+ 99) 22 |\June30| Aug. 24| 314| 96 12) 682/123 9 17 
Early Electric —large tuber. AZ ra 5 hid se” 24) 220) 3 21 540; 90 0} 52 

‘e ie small ‘“ ae Oe) IAN “ 94) 164| 46 5] 828} 60 4) 39 
Early Illinois ----------------- Caos “ 941195] 64 12) 488|.88 4] 40 
Early Maine —large tuber--- “ 95! 11 |Jume27| ** 24| 490)163 = 12}1060 2057) inks 

ts t small ‘ “ 95141) * 30] “ 25] 4821173 _2]10738|215 12 34 | 3 
Early Mayflower—l’ge tuber a AT I « 99] 480/184  11/14380/203 12] 30 

“ < sm’] “ Seu en A « 99 373/119  0/1010/165 1] 42 
Early Mohawk.. --.-.-------- 6s 931 99 Sept. 15| 452/181 657/198 8| 80| 9 
Early Ohio-------------.------ 6 26) 22 Aug. 24| 218} 69 14| 436| 84 11) 46 
Early Pearl.-..--------------- ss 22 |\June26| ‘* 24| 262| 87 676|114 14} 18 
Early Perfection. ---.-------- 99 4) 27). 3 25) 210) 50 570| 79 6| 18 
Early Rose —large tuber- ---- 11 | “* 26) ‘* 22) 220) 64 630; 99 6| 35 

$s 7 giialbul hrreeiiay 11 | * 30] ‘ 21} 200; 60 518| 88 1| 50| 5 
Early Snowflake—l’ge tuber| “ 11 6  27| 300} 92 960|142 8] 52 

+ Mi Stl) ie ie 11 “6 26] 273) 96 691/126 11} 28 
Early Sunrise —large tuber-- ae 11 |June27| * 25} 360|188 12/1010 192 -8| 65; 1 

+ Ss small ‘‘ iy 11! “ 30) “ 27} 882/187 12) 682|168 15 44 
Early Telephone —l’ge tuber i 11 Sept. 3) 400/131 4/1070 160 0| 79 

i 8 hk ob Maapthake My 11 Aug. 27| 364/109 15) 791/173 = 8|_ 38 
Early Vermont —large tuber ey ll |July 3/Sept. 3) 430)194 780 |222 3/87 | 8 

+ a small ‘ Be Thee tee 373 \171 618/191 12) 8% | 9 
Garretson’s Noe —l’getuber| ‘ Ve Bh eh) 1) a0 a8 920 |165 5| 41] 2 


sel | alan | om] 15147819582 
+ Planted May 4. § Planted May 18. 

















































‘£ ey Calculated on basis of 100 hills. 
wa /82| # Re. hes hae 1S < or 
Bo |bS| a. ag |Ga/ o8H 1o./ 6. (Sa/e5 
= Set ee 62 |e) Gao |se e |.2/8< 
oS ise] 8 | So (Be| 28s |53| 825 [sely8 
ge |s>| 83 B |o5| wes |95| See (2 o/s 
Se |zs| & | Se |FS) Sho fel) wos |. g/d 2 
aie: A |cgiBes [5S] Bm |Selse 
Z R's lq Sle 
Ibs. oz. lbs. oz. 
I SS Be Pa Seo May 23) 22 |July 1/Sept. 3) 314/112 8] 571/138 ~— 6:58 
Great | OTT. (1759p 7 a Pn Oe 23) 22 ** 19} 319/163 1] 705/199 6) 97 
Hall’s Early Peachblow.-_... ** 2T| 22 |July 6] “* 20) 243/97 10) 488/121 11] 50/8 
Harmony -.- SIE 5 eae eee ‘© 25) 22 |June30| ‘* 26) 352/116 1) 695 |145 9| 65} 1 
Improved Pinkeye______.___. SS, 25), 22 i July 25) 281/109 8} 552/133 1! 58 | 13 
Trish Wonder. ....... NTR ie 26 22 *© 15} 362/163 4) 671/188 4| 79 6 
Jones Prizetaker —1 getuber| ‘“* 25] 11 |June30) ‘“ 5) 450/188 12] 780/228 7) 90} 5 
s em") ** 27) 11 [July 7 «©. 8) 191) 53.7} 673) 91 8) 95 |) 
Jordan’s Russet...._.....__-. rey ep b 22. tin © *¢ 8} 286/112 + =8| 457/121. 12] 54 | 2 
Jumbo—large tuber. fy Ss tol Wo be wet Ave. 27) 220117557301 F100 1 OST 
small Sutep | EL = 1|Sept. 15] 286} 78 7| 455)106 138] 50 
ea ie er ean Se pe 128 | 22 * 10/Aug.25) 84) 18 12} 405) 42 14} 26 1 
oO ebron— 
a ene hy eae en oa, *. 25/11 | “ . 6\Sept...3] 220|'60 ~ 2] 510) 89 71. 631 3 
fe) ebron— 
small Fuiber <5) guy. 5... 22 rrarwen |i F rs *¢ 18} 845/109 15) 709/135 8] 387 3 
Lee’s Favorite —large tuber| ‘‘ 23] 11 |June30/Aug. 24] 200| 63 12) 780/102 8] 80] 8 
small ‘ **. 25| 11 J July s* 24) 891 |129 8) 718|158 13] 83 | 2 
Magnum Bonum —lI‘ge tuber] “* 27/11 | ‘ 13/Sept. 3) 300/112 8} 490]127 ~—8| 22 
; yt Od eee | ad a * 15! 273)106 0) 309)108 8] 62 
Mammoth Pearl.._._..._____. “28! 19 ** 15) 839/183 5} 711159 6} 99 | 5 
Manitoba ----...- Hwee) sep... oe DT 1.22 5} 367) 90... 4) 781)122 - 11) 85 
McFaden’s Seedling .._______. (261 22 Aug. 27| 257| 79 12] 376) 90 0) 28 
Napaug—large Buber. 3.22... 27) 11: | July 10 Sept. 24; 290/142 8] 460/163 2] 93 | 15 
small ‘ & 626)|.11 18), £8 24) 809.1145 7| 445|160 14! 80 
New York plates of fe lle © 25! 21 |\June30} ‘* 19] 395/151 8| 681/180 8} 88 8 
Nott s Victor — large tuber_.| ‘* 26] 11 |July 1/Aug.25/ 360/116 14] 600/148 2] 28 
s small ‘ “26! 11 |June30} ‘* 27) 373/121 10) 664/146 10] 37 
Ogden’s Beauty... - ae GR So 28 eS Sept. 15} 341|112 5| 6471137 11} 65 
O. K. Mammoth ee LUDer) fo eo bl * 19} 410 }205 0) 700 |228 7| 97 3 
ai i sm’] ‘ ra So SET ‘ 19) 318 |147 8/1009 |202 4192 | 3 
Ontario SMM O. go. st 6. 26) 29 35) 805/148 2] 648/175 3=—0] 91 | 65 
Parsons Profe: =o ft eae TA OY * “17) 845/188 4| 780}169 81938 | 1 
Pearl of Savoy. -be.l. 2s ull 23) 22 |June 27| Aug. 25| 200| 59 4) 676] 94 =: 1] 14 
os A OR ee ‘6 25! 22 | July 6)/Sept. 15} 290)109 6) 533/142 1] 66] 2 
Berrecwon 2123). 2 fet ie af SS ag ples © 4 400/123 2) 995/197 = 7! 45 
Prairie Farmer.-...-._.-....-  -25| 22 “ 15} 848/185 = 0} 662/163 =6 | 90 | «+5 
Brae Or America... oo. 7 “ '" 25] 22 Aug. 29| 214; 66 1] 883/117 5! 30 
Pride of Lisbon..__...........| | “ 23] 22 |June30|Sept. 15] 305/122 3) 595/147 10} 81 | 6 
Pride of the West___..._____. se Le ** 15} 290} 89 9) 657)115 12) 92 il 
Queen of the Valley_________- ‘6 -26| 22 |\June30} ‘** 5) 224) 68 ° 9) 652) 97 1} 80 
ee nai} Ce er cee 20) OP * 30} ** 19) 252/124 14] 409/140. 12/95 | 2 
vorite — large 
- Ge nape adat Mi A ( SRT OF “¢ 19) 370|140 =]: 710|1%5 =: 10) 79 | 7 
rlte — sma 
uber eee a a- aye el val 20] oe ¢ 19} 391 |159 2} 618|186 Gio | aed 
Rose’s Beauty of Beauties..| “ 25] 22 ** 15} 348|161 =-15} 788/194 10) 95 | 4 
Rose’s et ee “ 6-25) 22 i July 3} -“ 15) 419/191 1} 686 |213 9/96 |. 5 
) Rose’s President Cleveland..| ‘ 23] 22 17} 262) 71 7} 486) 88 11]100 | 5 
) Rose’s ty (aes Sees eee © 25) 21 |July 10) ‘§ 25).3845/126 .13} 770/172 8| 57 
| Rose’s Purple Blush________.. ONL ee Ho) 1G S20 G88 7 eet SOUL 8 Bk Wd 
) Rosy Morn —large tuber-..- ** 26] 10 | June 27) Aug. 25| 367/106 15) 877|145 2] 25 
; small ‘ See oO a LL f° 27). “©  : 251-282) 92 1) 691/122 12) 31 
Rubicund —large sas) pectate, alt a tien 11 Sept. 19! 190} 53 +12; 400/ 73 = 2! 90 
| R sma May 30] 11 19) 164} 45 %| 400} 62 12] 98 
| ural Blush — large tuber...|June 3] 10 |July 15} ‘* 24/ 390/171 4] 750/219 + 6| 83 | 4 
; . ma re May 30/] 9 fo UGS! SS 9 24! 276 112 11} 525|156 10} 36 
_ St. Patrick —large tuber... _. + SRL ILY! enes ** 17; 800/122 = 8} 480/143 12] .. | 19 
| : small ‘ ae HT “© 17) 818 |148 5| 473 )164 3| 87 6 
\Seealt Lake Queen -_..........__. Sree 2b |) 22 ce ‘6 15} 429/139 5] 752 |162 1} 82 | 2 
| Schoolmaster large tuber..j, ‘41, 26), 11 Ir.“ *¢ 15} 850/170 = 0} 590/192 ~=—s 8 100 | 8 
) sm. os Fp are oot | ie ** 15} 409 170 7) 627 |192 1) %6 6 
} Seneca Red Jacket..__..._... $90) 263/22 y **  15}.852 |130 1} 490)148 12) 93 
Sunlit Star ty ae ees ‘S  - 28) 22 |\June30})Aug. 25| 181} 58 1) 881/109 4| 18 
Spaulding’s Seedling..____.._ Sh. +281 '22 Sept. 5) 343; 99 12] 957/144 15] 64 
0) eS a ee June 1| 22 |July 7 ‘* 19) 288/103 7| 314|110 2] 97 5 
imuerey Beauty. ._......._.....- May 26} 22 Aug. 24; 90] 22 8} 705] 66 +13] 3 
| mmOrvurns Tee Liu 2: *e - 23) 8 (June 22) §*) .25)'257 154 711214 }108 15) 15 
| Tioga — large tuber “Nk, gaan “ 629] 11 |July 8/Sept. 17} 350/151 4) 730]179 13] 95 | 10 
_ small J Dalia al ey 19) 345 |136 6| 7551174 11} 96 | 11 
. -Tunxis —large tuber. 5 espe ero LL ote “15! 410 |168 2| 670/195 10) 76 
small vay Ae b BG Py eae Bas 1512731 79 = 9 W78'140—siOB} 18! 1 
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Calculated on basis of 100 hills. 
































D 8 D > ba D 
m . ' . . * 1 
es j82| £. | 2s lg2lest ls.) =. tebe 
se lS] 38 | BU S5| se |25) s28 |gzle3 
o3 fed] 38 | ee [£=| Bee |25| $48 |82|oo 
28 loo] 22 | of |B2\ se lati ase ingles 
Ar jag\ A aF \-a| eee (Ss) "8° 5 S\>8 
~ c = |O a) 
a Bee sia Melne 
lbs. OZ. lbs. 02 
Tyrian Purple-.------------- May 27| 21 |July 8|/Aug. 29> 250) 57 15| 840} 99 3 
Vermont Champion.------- June 1) 21| *“ 10) “* 29) 185) 382 8} 330) 50 15) 9 
Vanguard ._....------------|May 25 991 « 3] * 25/214) 57 14] 957/114 2) 14 
Vick’s Extra Early—large 
tT DET eco eet a are Se bees} WE ‘“ 17| 80/19 183|1070; 91 1) 7| 1 
Vick’s Extra Early—small 
Pia HDT oe teeta tetas cpett Leer heed tole “ 17/109| 23-5] 900] 77 ~=:18) 11 
Vick’s Prize—large tuber--| ** 30) 11 Sept. 17\ 360|152 13) 960/195 10) 99| 2 
+ od small °* es ea 15] 373)158 18) 945)187 8| 97 | 2 
Wall’s Orange—large tuber| “27 11 |July 6| ‘ 15) 500)145 0} 970190 0} 68 
“ mR small ‘° ecm Te “6 * 15} 409/129 9] 727|163 12) 82 
Weld’ suNOod Biceee uae ore “ 95/22]; * 6] * 15) 3291163 11) 443/175 5| 99) 1 
White Elephant—lI’getuber| “ 25) 11 * 6} *© 491 3201144 6] 800/190 0} 95 | 12 
ee 6 sm’] 73 6é 28) 11 «6 8 ee 19 300 109 af 827 159 11 82 12 
White lily eceess eeeee soe PED bys he 8 200] 72 15) 476] 97 5| 52 | 2 
White sh ONOice saeeeea a ee “« og a1! “ 7 * 8] 10) 2 3] 838) 48 14) 45 
White’s Seedling.-......--.|_ ‘* 27) 20 oY) £%, | 1D) Baa] 1B6 8| 974/198 15] 78 | 7 
White Star —large tuber_..|June 1) 11| “ 13) ** 17) 800/143 2| 540\173 12| 87 | 17 
i se small ‘* May 29, 10| ‘* 10) ‘* 17} 310/136 4| 490/147 3] 88| 9 
Winslow’s Seedling—large 
TU Det cette re eae ater: Sane “ 95) 11 |July 6/Sept. 5) 100) 45 10) 840/165 10| 46 
Winslow’s Seedling—small 
tl GOT ee oe eee ee « og 10] * 6] 51 340}141 14| 830/194 6|100 | 4 
Yellow Elephant _.--------- “ 95) 92 |\June30| ‘¢ 15) 352]184 8] 852|187 = 3| 57 
Seedling from A. Donald..| ‘* 29 11 Aug. 25] 140) 55 10) 480) 88 PB Peete oth th, 
Seedling from A. B. Lovett} “* 23) 22 “6” 271 210] 58 = 10} - 952] 107 BAe dhs Bb 
+Seedling from J.C. Robin- 
RONEN Onl nic ae wees tet ere June 1} 12 Sept. 19] 327} 95 12) 582/118 = 8) 62 9 
+Potato from Southern Cal- 











ai viope: i Aug. 29! 1861 34 15! 3911 56 4! 5 
$12 eyes planted May 15. 


It appears that the largest merchantable yield was from the small 
tuber of the Defiance, the second was from the large tuber of the O. 
K. Mammoth, and the third was from the large tuber of the Corless 
Matchless. Calculating the yields of these varieties per acre, allow- 
ing every eye to have grown, and sixty pounds to the bushel, the De- 
fiance would have yielded nearly 455 bushels of merchantable tubers; 
the O. K. Mammoth nearly 426 bushels, and the Corless Matchless a 
little over 399 bushels ver acre. 

The largest total yield was also from the small tuber of the Defi- 
ance—at the rate of nearly 580 bushels per acre; the second from the 
0. K. Mammoth, nearly 474 bushels, and the third from Burpee’s 
Empire State, nearly 466 bushels per acre. 

The smallest yield was from the Bodega Red, which yielded no 
merchantable tubers. This variety should hardly be compared with 
the others, however, as it is quite distinct in some respects, and has 
even been considered a distinct species. It is said that in the dry 
summers of California, this potato grows fully two months longer 
than other kinds, and produces large tubers, which are of good qual- 
ity. 2 

Throwing out the Bodega Red, the smallest merchantable yield 
was from the White Kidney, which produced less than five bushels 


ifornia---.---.------------- 











per acre, and the smallest total yield was from the small tuber of 


Bliss’ Triumph, which yielded a little more than seventy-five bushels 
per acre. The large tuber of the same variety, however,~ yielded 
more than double this amount. 
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The earliest variety, as indicated by the death of the tops, was 
Vick’s Extra Early, of which the foliage was entirely dead August 
17. Bliss’ Triumph was noted ripe only one day later. ‘The foliage 
of the small tuber of the Early Rose was dead August 21, and many 
of the earlier varieties were marked ripe August 24. The foliage of 
the later varieties was destroyed by the blight. 


Large vs. Small Tubers for Seed. 


Computing the average of the forty-five varieties in which one row 
was planted with cuttings from a large tuber, and the other from 
one or more small ones, it appears that the merchantable yield from 
the large tubers was a little more than one and a half per cent. great- 
er than that from the small ones ; and that the total yield from the 
large tubers was about five per cent. greater. The difference is so 
slight that it is hardly worthy of consideration. 


Second Planting. 


In our second planting of potatoes, we planted only the varieties 
grown in 1884, of which we had sufficient seed to plant a row of sin- 
gle eyes one hundred feet long. The ground was less highly fertil- 
ized than that used for the first planting. It received a moderate ap- 
plication of barn-yard manure in the fall of 1884,and during the fol- 
lowing winter; the manure being plowed in, in the spring, previous to 
planting the potatoes. These were cut to single eyes, and the cut- 
tings placed one foot apart in the row; in other words one hundred 
cuttings of each variety were planted. The rows were three and a 
half feet apart and were planted May 5th to 9th. The ground was 
cultivated as often as it seemed to require it until the tops com- 
menced to fall; and sufficient hand work was done to keep the rows 
nearly or quite free from weeds. 

The crop from this planting rotted so seriously that the weights 
were undoubtedly affected in many varieties. As will appear from 
the following table of yields, several sorts were a total loss. In some 
cases, as in the varieties of which the yields are omitted, the tubers 
were so far decayed as to render weighing impossible. The figures 
given express as nearly as could be obtained the actual yield. 

The yields of the different varieties and the per cent. of rotten tu- 
bers, are given in the three right hand columns of the following 
table : 
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Porato —A TEst OF VARIETIES —SECOND PLANTING. 
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Tip Hyes. Eyes for Comparison. Total Yield. 
|e 2 » 
: : < vaite 

D5 l 3 = st 

o 3) MM . (3) ft . ° | 

Bl 2 © oie By ee A ® ees 6 we || 8 

fie | 83s | 2) & |g | Bs |2\. 8 Cesta eee 

° Ho | 8 hn aS | 2 = wo & = m 

ni | oe | 5 D |e ate Vlg = v = . 

L@rul a2 nals Big Oe aise ie E =o Bs a 

BAGS) Sey! Wve eel Shen] pega iieg Bb og s 8 

e(s3| 22 |2| 2 les] $2 /3| 2 | $2 | 2 [a 

° ° ° ° o 
SATA spied = pd Pll Ra: Me cae ig sted tebe. = | a 
lb. OZ. lb. Oz lb. 02 lb. 02.| lb. 02.| lb. oz 

Adirondack -.-. ---- 22| 56} 13 1144) 202) 23 3 58} 22 18 | 175| 83015 | 8 2 |116 6 67 
AlmoO oes cet st s35ee8 19} 31/11 1 95} 15 144) 45) 17 8 247 2 95 1384 9 69 
American Giant._-.|12} 31} 11 11 70| 14 11 56| 22 10 99} 26 124 |136 172 144 | 93 
Andrus, White Rose/26} 29} 711 | 131} 14 0%) 65) 20 211| 32 94 | 73 2 /101 15 99 
rAgtonishers 2s. 222s 20| 382) 11 14 63) 14 6 33| 18 14 OU16. N aietti 8 PLES 89: 
Baker’s Imperial. --|15| 53} 11 044} 88] 15 844) 40) 12 27¢! 108] 18 74 | 7815 (118 95. 
Beauty of Roches- 

Fo puna ie aes ae a 2 __| 25) % 1156] 78] 11 1236) 48) 15 6 | 312) 21 123 | 60 9% | 95 8 96. 
Bellew ss. oe Looe 17| 25] 8 144%) 46) 11 944; 46] 27 7 67) 29 15 *¢ * (0: 
Big Benefit -..- ---- 26| 41) 1 169} 22 1244; 53] 19 6 | 158) 3010 | 49 81 1@} | 98 
Bliss No. (12 .2i/.-2 10| 19) 4 5 91 221 6 4 90} 12 1 | 8614 |145 7% 49 
Bliss No, 3002052. 4- Wee ey de 6 45| 2 14 16| 4 6 62) 7.9 | 40,2 1 79 13 96. 
Bliss’ NG: 3d yoeveees Tel) Bf" 2412 63} 4 11 16} 5 43) 101) 12 6 | 22138 |51 5 87 
Bliss No. 51 ..------ Bi a peony es 69} 311 13} 2 12 83} 610 | 42 8 | 8914 52 
Bliss Triumph-.----- Or ow. bi Ove) ai 28 Tt 10; 3 6 42| 514 | 88 4% | 67 2 60: 
BiushJNo (2 test 11| 238) 415 | 181) 12 10 a7, 7.5 | 114414 1 | 49 1°) 97 1 33 
Boston Market .---| 8} 7 1 15 37} 4 544) 15) 4 2 55} 7% 5 | 71:18 |110 10 88 
Breese’s Advance ..|18} 18 6 30) 6 12 14} 8 6 23} 9 54/118 8 |188 3%] 88 
Breese’s Red-------- 11} 40} 11 15 82} 16 10 87) nh 63 83} 11 6 |108 15 |188 2 86 
Brownell’s Best ----|11| 22| 6 4%} 65) 10 2 43] 18 13 95} 18 8 | 78 18% |107 2 99 
Cap Sheaf {.22!2.--. li] 14) 313 50; 7% 8%) 9 215 40} 6 12 100 
Champion of Amer- 

TCG Guia! sls sate eee: oe 23| 10 2 43} 138 2 23] 11 12 89) 152s occa ee ee ree 100 
Charter Oak--_--.--- 12| 17| 4 Ti 85 41| 6 4 63} 10 4 | 61 114 |108 103 | 82 
Chicago Market-_--.-| 7} 15] 5 42} 6 % 10| 3 14 TOL 0 gi Gere ee 100 
CIITKiSINO. Iy.ceee se > 9} 20; 6 7 60| 10 1 28) 11 1 91} 15 13 * a 99 
Collum?s: Bie Ben’ fit!) [| ag ee ee eke | Se Se ee ee oe eee 100 
Collum’sSuperb....| 6| 18} 6 9 37| 8 10 23| 9 9 35} 10 9 | 7110 | 938 1 92 
Conqueror-!..------ 9} 138) 5 2 24 23| 9 11%) 44111 14 | 96 6% |114 103] 91 
Corless Matchless -.-| 9| 20) 7 544; 51) 10 5%) 29/ ll ! 581 13 12 |102 44 /187 8&4 | 97 
Crandall’s Seedling_| 8} 10) 2 43) 27; 4 144, 18) 510 31} 7 1 | 44 24 | 611384 | 50 
Dakota Red _-_.- ---- 7| 15} 6 2 23} 7 OW) 11) 615 22) 8 183. 8 |157 124 | 69 
Defiance). oi ia 14| 48) 10 14 | 158] 17 11 55| 17 936! 150] 25 114 |108 44 {172 11¢ | 58 
DUN MOre we ee tone 110} 18) 5 26, 6 5 21| 915 88) 12 1 a3 * 94 
Early Blush --.----- 917. 6 ekv2 14, 5 9 lq) 4 721 8 4 | 88 & | 82144) 77 i 
Early Electric ---.--- FU Salted PO Cane oleh 50} 8 51%) 7 2 74% 28) 815 | 52 84) 78 8F |] 88 V 
Early Harvest----.-- 8} 16] 515%} 541 9 444) 382) 8 13 66] 12 3 * * 97 y 
Early Household ..'14/ 7 1 8 44; 3 2 181 5 2%) 73) 9 124 * * 100 
Early Maine -------- 9} 18) 5 6 74110 1 22| 8 13 56] 11 18 * . 96 
Early Mayflower -.|14| 15) 3 10 81} 8 1014| 35) 8 844] 125] 14 184 | 50 43 | 84 11 9 
Early Rose--.....--- 9} 8} 112%) 381) 38 7 17; 4 9 5li 7.1.4) 63 14.) 89 6 76 
Early Snowflake..../14 7} 1 74} 53] 4 18%) 19) 5 4 "9| 11 44 | 46 04 | 85 1 76 
Early Sunrise -..... 10) 19} 518 56} 8 12 241 6 8 50} 8 64 | 69 103 & | 94 
Marly: Telephone (oie ot i7s coo eee Cal eee a lea ean s+ sl aes + 100 
Early Vermont -_...| 9| 9| 38 4%} 40! 6 9 19} 511 54} 9 15 + 1 100 
English Champion _!/11} 12) 3 Stott eed 14] 5 6 75} 10 1 | 52 4 | 9812 | 100 
Exemus Rose ....-- 6| 10} 3 14 23) 5.8 10} 5 12 28} 7 6 | 4712 | 67 8 | 100 
Waring beede- Sees {4 eb ae vasa ee SPAR Ab Si La 25) 2 15 + 8 96. 
First and Best --...- 8| 15} 3 15 87| 5 14 24, 7 14 43} 912 | 63 88 3 82 
Flesh Colored -...-- 8| 14) 3 10 86, 4 4 21| % 6 50| 914 | 49 2 | 81 7 
Garney Chiliz..-cucs 6} 9 2 5 aki Bye 11] 4 12 25)..6 11 ) 66.cb |S uF 
General Hancock ..|_-| 28) 5 11 61} 8 8 33] 10 5 84| 23 14 | 8010 |128 12 | 100 
Grangeproe ne sueee 9} 19} 8 12 "1, 12 3 Pelion 92} 14 3 + + 93 
iV DSYer ries cee 11°48) od 54; 8 11 21| 9 12 38) 11 8 | 9 7 /101 4 96: 
Hall’s Early Peach- 

DlOWeswen oe wsee ee a 5} 15} 4 12 521 6 2 13'S Deas. +) (oon AT 
Home Comfort -..-| 8} 16) 4 1 41; 5 9 21; 5 4 37, 611 | 89 8 /|114 10 17 
HOWard hese saheeee ee 8| 15) 4 4 45| 6 6 Mat) elon a8) 57] 11 5¢ | 64 68/108 3 84 
Intermediate  --_..-- Ae 5 43 7 44 1 6 37, 118 + A 99 
Invincible --...----- 1) Pauley Pines ee a) OR SO Red ee dS ace ta ey ge fe Sie MA el ba Se A Sk 109 9 |160 7 | 100 
PTOCUOISieeee eee eet ae ¥( 4 13 13 10) 2 15 23). 458 i. Tessas, 83 
James Vick ______-. 8} 12; 3 1 39} 5 2 Oya 2 491 910 | 8115 {126 3 94 
Jone’s Prizetaker..| 7} ll} 3 7 32| 4 9 20; 5 10 57] 8 3 | 88 TF |180 4 97 








* Rotten. + This row not full length. 
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Potato — Continued. 












































Tip Eyes. Eyes for Comparison. Total Yield. 
t 1 | 
5 | 5 S 
| a ! i 7 a 
EISteld Satdlacs| arco) Cus osale iis uote ons oltt iol 
Toe Ee ee ee WT TL re tem be’ vey oe = 15 
SF | ws |e] » FF] os |e] & Ti aba 
Ar o's 5 v be O's 3 o bh 5 + 
o|> .| ¥e | BI doses fig E = 5 a = 
feo) 24a / 2) . jes] 28 [5 bt bh Py 2 
sias| #2 |8| 8 |85| PS 18] BS ‘oe 4 L 
aH = AS is) i} So Me 3) o Oo 5 cS) o oO 
Ze & = BH 14 |e aH] & fo Ay 
lb. 02. Ib. 0z. lps 07 Ib.’ 0Z.| 1b. °0Z.|' 1b." 02. 
wordan, Prolific:---_|'%|" 6) 1.9% | 16) 2 94 |. 16), 4112 27; 6 7 | 15 183 | 23 44 | 100 
Jibherd vey ees) 8}, 12] 3 12 32 5) 13} 4 9 40} 614 | 68 8 |110 15 97 
Late Beauty of He- 

Drone st ee Rie 6 15 21| 2 4 10 Selase ede 119 12 42501 98 
Lee’s Favorite---..-. 9} 13) 214 88] 4 13 22| 6 MU kOe 4 | Oe Doe 2 97 
Te yas SL 13)/°16):'2 2 73) 6 9 29) 8 12 93} 16 12 | 6812 |117 15 50 
Magnum Bonum ..|12) 14) 4 14 22] 5 6 82] 13 2 46} 14 6 | 7% 87 7 74 
Mammoth Pearl...-| 7} 7] 8 4 80} 4 10 19} 8 5 46) 10 Y (942. 2° 54 47 8: 
Marvel of Beauty __| 3} 8] 3 8 1) 314 12} 4 Vir 4 154) | 564% |) 83804 90 
Mountain Rose _-_-.|16} 10} 2 44] 84] 6 8 14, 38144 | 77] 9 53] 24 1 | 57 441] 46 
New Champion ....| 5 9) 6 2 15) 6 12 18} 8 6 18} 8 6 99 12 {130 15 88 
New Eng. Beauty..|-.-| 18) 4 14 76} 10 2 52) 14 11 89} 19 38 52 54 | 74 1384 81 
New Gypsy No.2 --.| 8} 20} 7 14 52] 11 28) 12 59} 15 113 TSGeaE 87 
New Roxena -.----- 13) 40) 14 124 | 162) 24 44] 50/19 7 | 173} 29 1 |108 123 |176 94] "9 
Nortinstare ees. 2) 8. 16). 6.14 leone 14) 5 183 22| 7 113 |120 64 {141 74 | 100 
Nott’s! Victor_:....- 8} 20) 6 44] 70} 10 14] 20) 8 79} 1114 {104 384 1/149 122 | 60 
O. K. Mammoth---.-|10} 35} 13 91) 17 36) 16 120) 22 4 |188 2 j17%6 4 98 
Oneida Peachblow ./13) 28) 7 4 104} 18 15 38), 138 6 Tieton 6 83 14 |184 64 | 100 
Peerless Peachblow]10} 16) 6 6 82 20) 8 12 40} 10 8 | 8 5 102 18 37 
Pennsylvania Belle | 9} 17) 7 54) 26) 8 84] 21) 9 2 34) 10 7 | 80 114 | 96 184 | 100 
Perfect Gem__-_-____- 9} 20; 8 9 65} 12 8 80} 12 12 73) 16 8 |120 9 |152 10 82 
President Arthur _.|10} 26} 10 12 66| 14 7 32] 12 7) 15 105505 13710 74 
Pride of America _.|12} 7} 110 47| 214 261 Gnd SS LOPloe | 40modee laiteieles 53 
Queen of the Roses.| 8} 13} 4 144) 36] 6 144] 28/10 2 56] 18 4 | 94 42 1129 14) 87 
Hiker euGratt. 4s. 8}. 21) 7.5 50) 10 5 20} 6 10 BB lelOr Sys Clenovn ld Gels 96 
Rochester Favorite.| 8} 11} 2 18 29} 4 9 22} 9 10 87, 10 11 |108 2% |1238 144) 61 
Rocky Mount’n Rose| 7} 14] 3 18 86) 5 15 1D ON 3 84/8 17) 66514) 5/198 64. 
Rogers No. 4__-.---- 12} 388) 17 73] 20 44 | 883] 1115 81) 15 14 | 74 100 93 | 92 
Rogers No. 7_____--- 12} 31) 10 18 75| 14 5 80} 10 11 88) 16 10 | 94 183 |141 123 | 26 
Rose’s Invincible __| 8} 20} 7 1 55} 10 3 26} 11 11 59} 15 12 {1 133) 10) Ai 
Rose’s New Seedli’g}14| 18) 5 1 86| 10 6 18} 4 15 98| 10 18 | 8 2 |-8211 | 100 
Rose’s Red Rose-_-_._| 7| 12) 2 15 41; 5 44 19| 6 6 bol! 18) 8 80 3 |114 63 85 
ROS VaDEOTIT toga. Ss. 9} 16) 4 8 67, 8 15 cline te 70) 11,3 ,|.40 11..1°82.8 “gs 
PUI Cun Ss.) 2ee0k: 13} 26} 9 14) 74] 12 14 40} 13-1 | 118) 19° 1° | 83°15. [124 °°7 95 
Rural Blush -______- 11} 18) 6 8 64, 9 9 18} 8 6 57| 12 2 |120 2 1147 63 
Schoolmaster -_-_--- OUR 1G lie ane, 35] J 12 42) 17 6 81) 20 11 |115 12 |145 15 90 
Scottish Champion] 8} 4; 1 37, 4 1 10} 2 8 45| 6 8 | 21 58 5 36 
Seedling from Alex- , 

St, oe 9} 2 18 45} 2 12 191) bee 61; 8 14 | 20 5 | 5011 87 
Seedling from E. L. 

(Che eee ae SD |e Ga 2 33] 8 23 10; 1 51) 12 101 42 5133. .6 55 
Seneca Chief ._____-- Sipe 0| ero 27, 4 4 20/79 2 62} 11 8 | 68 90 10 75 
Steele’s Red .______- | Gears 10 V7 272 OW 68° 4 245 23.10 | 49 73 
Steuben Beauty.-.-..|10} 16] 3 10 PANY: Wea | iti as). Ye 53] 8 5 | 42 1 1) 68 12 
panty ratrick 2. .... MM, 3.11 22) 4 12 15} 6 8 CO tel be oY 14 097 7 64 
Biya eee ee ee Wi AP Shaka 25, 4 11 10} 6 Tl Wieo) lepb 4s |e eS 86 

Premon tee. 2) 18) 11) 2 6 18! 351 18} 4 3 | 104/10 9 | 24 5 | 6 8 56 
iyriansPurple...+.: 13) 3) 4 64] 7 12 al Ay OZ teoenleds LO 75) a9 35 
Vermont Champion|10| 8) 1 14 50) 2 9 GF 71 A38 23) 314 | 15 4 | 80 12 72 
Vick’s Early Gem _.| 9} 7 111 38|) 64 40 20) 5 15 52} 811 | 5410 | 83 14 81 
Wick’s Prize -2...-_- LOW Loony 28) 7 14 82| 18 6 50) 14 8 |100 4 {119 11 81 
Vick’s Surprise __..| 7} 10) 3 2 20|' 4 3 V9. 84 9 9 110918 {141 11 76 
Wall’s Orange-.---_- 12). 23] 6 12 56| 10 5 24, 9 5 61) 13) .8,, | 58 7 ..| 82.18 92 
Weld’s Jumbo-...-- 9} 18) 611 Bie ou 80} 11 14 70) 14.124 | 8 7 |112 11 85 
Winslow’s Seedling.| 7} 8| 2 14 22) 455 Leer 1 444 %13 | 70 12 {135 11 80 

| White Chief ..-_... LOS} 7% 13 21, 9 3 17; 8 10 29) 10 92 9 |119 9 96 
a ECS UN TMG ee 308 (one Oe aes De | OR eee oe Oe ERROR eee Be Sone 65( 71 8a 13 ieee 

) ay bite Star ._..:...- 9} 138) 3 12 26|' 5 2 24) 9 14 40} 11 8 ; 8& 8 | 98 8 36 

i White Whipple __._|12| 27| 7 14 57| 11 12 oy Oy 60} 14 1 | 78 8 {106 5 80 

Whitney’s No. 1-__--| 9| 10} 411 Oly Sol 15) 5 14 382} 713) 8612 |115 6 70 
SOG oe ey a Sa ne 87) 5 12; 311 42; 611 | 89.11 | %B 6 387 
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Terminal Eyes vs. Other Lyes. 

As an experiment intended to furnish evidence upon this question, 
we planted the tip eyes by themselves, in our entire second planting 
of 117 varieties. As the seed tubers were being cut to single eyes, 
the sections containing the terminal clusters of eyes were kept sepa- 
rate from the remainder. These sections, which were on the average 
about the size of a large chestnut,,were planted by themselves, at the 
beginning of each row. When the crop was harvested, the yield of 
these eyes, with that of an equal number of eyes taken at random 
from the remaining part of the tubers, was noted separately for com- 
parison. 

E The yields of the tip eyes, and of those weighed for comparison, 
are given in the preceding table. 

A careful examination of this table reveals the fact that in 103, 
out of the 113 comparable varieties, both the merchantable, and total 
yields of the tip eyes were less than those of the eyes from the re- 
‘nainder of the tuber; while in only four,varieties out of the 113, did 
the merchantable and total yields of the tip eyes exceed those of the 
eyes from the remainder. The average for all the varieties shows 
that the merchantable yield of the tip eyes was about thirty-eight 
per cent. less, and that of the total yield was about thirty-four per 
cent. less, than that of the other eyes. 

In the Station report for 1883, p. 122, the results of experiments 
similar in kind to this one are noted, in which it appears that the 
tip eyes when used for seed, gave yields not inferior, but somewhat, 
superior, to the eyes from the center and stem ends of the tubers. 

Without assuming to account for the discordant results of the two 
experiments, we note the fact that during the thirty days succeeding 
the planting of the plats of 1883, four and fifty-one hundredths 
inches of rain fell, while during the same time following the 1885 
planting, only one and forty-nine hundredths inches of rain fell. In 
other words, the planting of the experiment of 1883 was followed by 
unusually abundant rains, while that of the present experiment was 
followed by comparative drought. The tip sections being smaller 
than the others, perhaps suffer more in time of drought. In view 
of the results obtained in 1883, it seems possible that the difference 
in the yield, in the present instance, is due as much to the difference 
in size of the cuttings, as to the portions of the tuber used. 

The conclusion outlined is that there is safety in large cuttings. 


An Average Yield of four Plantings. 


Our experience in testing varieties of the potato, has shown that 
their comparative productiveness is not constant in different plant- 
ings, nor in different seasons. It is a matter of importance, how- 
ever, to discover which varieties give the largest average yield 
through a seriesof years. We present a table giving the data that we 
have on this subject, in which the merchantable and total yields of 
each variety are given in pounds. The seed used in all the plant- 
ings is from, or descended from that planted by the Station in 1888. 

It appears that the American Giant gives the largest average mer- 
chantable yield, and the Rural Blush the largest total yield, of the 
varieties from which we have four crops. An arrangement of varie- 
ties in the order of their merchantable yield would be preferable, 
were it not that some of the sorts were omitted in a portion of the 
plantings. 
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PotaTO—AVERAGE YIELD OF FouR PLANTINGS. 
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ALOCHGASIIVCG4.. o. osee sk cen 
Brownell’s Best -.---------- 
Champion of America ---- 
Chicago Market -...-.-------- 
Wi INeIN OMe 222 2 2cce Sens 
Conguerore-o. 4 10. --s5<-5- 
Corless’ Matchless---------- 
Crandall’s Seedling --...---- 
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My Chessree. f.. 5 ests oe : 
DONMore: LLP et. Sets sg 
Harlyerlectric 4 -~ -=2 oc. -. 
Early Gem (Vick’s) --.---=--- 
Early Harvest.....---.--.--- 
Early Household ..-..------ 
Early Mayflower ---------- 
LOE ACO ro = Sees toe ee 
HUNT CBIVORG eee cece es 
Early Snowflake ---------- 
Early Sunrise .__-..-------- 
Early Telephone ---------- 
Early Vermont -.-.--.------ 
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TMS E DOL: | bier kte, ap ew See es oe 
irs AnOMpeSst 2.5) - 289... 
les Colored 2 222 te. . 2 
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Intermediate >). -44-. le-<<< 
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HL CUTY 06) ss Se wei eae 
Knapp’s Snowbank .-.---.---- 
Late Beauty of Hebron---- 
hong Pink Bye 2 ei: 
PIR UCY Petes eel ok coe 
Magnum Bonum ---.------ 
Mammoth Pearl-----.------ 
MannAtLATIG. Yl Ue-25 4.42.2 
Marvel of Beauty-.---.------ 
Mountain Rose ;-.:-2--.---- 
New Champion |.-..-.---..- 
New England Beauty ------ 
Oneida Peachblow -.------ 
Pennsylvania Belle -.------ 
Pride of America -.....---- 
ned wiephnant 2..2...---.--+ 
Rochester Favorite -_.----- 
Rocky Mountain Rose ---- 
Hoevors NO.4 8) 
mowers NG Wioi%5. SL 2h a7. 
Rose’s New Seedling ------ 














Merchantable. 


Total Yield. 





Merchantable. 


Total Yield. 


Merchantable. 


Total Yield. 


51 
150 
144 
128 


Merchantable. 


Station 1883/Station 1884) Evans 1884 |Station 1885 


Total Yield. 








Average 
& 
a | 3 
5 2 
a | 
é ||. 
a So 
99 | 138 
15 24 
141 | 159 
63 | 152 
64 8h 
93 | 129 
101 | 128 
52 96 
73 84 
61 91 
42 66 
55 91 
48 89 
87 | 119 
107 | 128 
ieee Like 
90 | 102 
84) 114 
107) 123 
86 | 106 
99 | 128 
86 | 106 
102 | 148 
7 17 
L5G 
78 95 
71 |} 108 
89 | 108 
36 57 
72 | 108 
79 | 100 
71 | 103 
64 99 
81 | 105 
72 | 119 
81 | 100 
81 | 105 
92 | 118 
52 "1 
26 44 
64 81 
183 | 166 
110 | 129 
62 79 
92 | 182 
97 | 181 
42 59 
62 98 
77 92 
89} 119 
8 30° 
80 | 125 
90 | 116 
69 +} 94 
46 58 
72) 107 
40 62 
99 |} 119 
81 96 
96 | 146 
96 | 109 
48 88 
85 99 
183 | 147 
87 | 118 
113 | 1389 
115°] 150 
541 102 
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PRN eee ee rT GARE 


Station 1883/Station 1884| Evans 1884 |Station 1885) Average. 




















4 is = cs} = ‘s) ie cs} = ro 
Beige) ange) aS |e ee 
oS 

ae a ee 

2 8 Pe 8 i be) Be $ Be 8 

¢ ° Y ° “ ° 2 ° 2 <) 

= = = A P= = =) oa = = 
Resgy MOM. 2. ce cs.- Be lie 129 | 169} 129 | 142 | 104] 122 4] 82 | 101} 129 
R@picuin tooo - Bt oseen 162 | 193 65 77 | 106] 109 84] 124} 105] 125 
Rural Blosh 3 2 Gs 154 | 180| 109) 140] 171] 175 | 120) 147] 188} 160 
Saint Patrick... 2.- -cecae 128 | 158] 121 | 129 . is 78 71 109} 128 
Scottish Champion __--.-..| 36 75 21 58 ee ue 21 58 39 63 
Seedling from C. Baldridge| 80 94 a i 62 66 Ee » 71 80 
Steele sued cas. eee eee 96 | 181 43 53 ak De 24 49 54 77 
Strong’s Imperial _-_._---.-- 71 94 le eel oo Liat eee = oa 93; 110 
Tennessee ._.._..--.....0..- 10 | 162| 1i6| 144] 125| 133] <2 | 22} a7] 146 
Tryrian Purple: :-v.. <2223-cs 65 | 106 36 90 91 98 44 76 59 92 
Vermont Champion. -.----- AT 58 18 37 61 67 15 31 35 48 
WICKS PTIZ6 2h Uae: «bee 92.| 182] 118| 145] 124] 182] 100| 120}; 107} I82 
Wiall’e Orange. 2.5: 0.0 Pane 133 | 151 77 | 110 3 te 58 83 89; 114 
White Elephant-.--------.--- 148 190 96 | 182 154 | 162 65 86 115 142 
Wenite GUar 2 iy. ot. eau oe 179 | 207 82 | 104 zs Bes 83 98 | 114 | 136 
White Whipple __....-..--- 189 | 2238 65 "9 } 113 | 119 78} 106} 111] 181 
Willey’s. No. 10, .j.02..-1--. 96 114 5 14 a a * -p 40 64 


Experiments with Tubers taken from Productive and Unproductive 
Hills. ; 


In our last report, we,gave the results of some experiments in 
planting tubers from the most productive, and least productive hills 
separately, from which it appears that the tubers taken from the 
most productive hills yielded a larger crop than those from the least 
productive hills. As an aid in comprehending our experiments of 
the past season in this same line, which are in the main, a direct 
continuation of those of 1884, we quote a few lines from our last re- 
port, as follows: 

‘We selected in the fall of 1883, the most productive hill, and the 
least productive hill, respectively, from ten of the varieties of potato 
in the station garden. On the 8th of May last, the largest and the 
smallest tuber, respectively, from each of these selected hills, were 
cut to single eyes and planted in the garden, under the conditions 
noted for the list of varieties; the cuttings of each tuber forming a 
short row by themselves. Thus there were four short rows of each 
of the ten varieties, viz: the first containing the cuttings of the 
largest tuber of the largest hill; the second, those of the smallest tu- 
ber of the largest hill ; the third, those of the largest tuber of the 
‘smallest hill; and the fourth, those of the smallest tuber of the 
smallest hill.” 

In the fall of 1884, after these rows were dug, and while the hills 
lay exposed on the ground, we selected from eight of the ten varie- 
ties, the most productive hill from the first two rows; that is, from 
the yield of the most productive hill of 1883; and also the least pro- 
ductive hill from the remaining two rows, or from the yield of the 
least productive hill of 1883. 

On May 2, the largest and the smallest tuber, respectively, from 
each of these selections, were cut to single eyes and planted, with 
those of two similar selections made from the White Star potato in 
1884; the cuttings of each tuber forming a short row by themselves. 
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The conditions of soiland the culture given were the same as has 
been described for the list of varieties. 

After the tops had died, the rows were dug, and the tubers assorted 
and weighed, with the result shown in the following table, in which 
the yield, given in ounces is calculated per eye, in order to place all 
the rows on, as nearly as possible, equal footing. In order to avoid 
confusion of terms, we speak of the plantings from the most pro- 
ductive hills as A, and those from the least productive hills as B. 








fo} 
g 2 fom Lo} | rs 3 
° | fa | & $ ee 
=) tied ae oa } 
hi oS 2 (F 4, ee 
2 RO mb eH OG 
a = Bes ..* So i) 
g Mo) eI sas Be 2d 
a o¢ So oS Se 
i | OM = Ee 3S 
Adirondack : OZ. OZ. OZ. OZ. 
PRY rOcen DOT fae. ee We, eek Pata Srimis:8i 22.62 8.03 22.51 
Smisilest GuUbGrht Leet Lier are eee we 6 | 18.75 27.75 2.36 70.66 
PE CN ULLU Obes eso o os an ce eee Janae eae 7 | 16.85 23.57 2.09 79.08 
MManext iM Ders te. Ley ee ee oe gee eee 6 | 16.66 28.08 0.93 179.82 
Conqueror: 
Pee arrestalulels seen. <8 saa a eae sce mnc oes 20 | 17.50 21.12 12.57 33.70 
SMALLER LDL eee eee See soon eee ees 11 | 17.45 19.90 3.75 57.70 
TB UGG WaPeTEYS| ORY aye) Daoaeee = LEE SE lp ae eae 10 | 18.00 15.90 2.31 68.77 
Simplest: tuDer sole. ook eee See Cea soak 11 9.81 12.72 Tal 106.70 
Crandall’s Seedling: 
FAMED OCH IDEI sd cc cee eae Cee aera eee eee 20 7.75 12.00 7.85 82.72 
STMMILOR DOLE DOD La ee nee ue mee eee ea 13 9.76 18.53 5.10 34.51 
 URreestituber . ....o- s+ is tab oat Yas ese se - 2-2 15 | 12.26 16.33 6.36 38.52 
SE LICSE CLUDED 12 be oe. Sb acs eat 11 | 11.36 16.72 3.00 57.66 
Defiance: 
PA PTORt LUDCE. fic... 2 = Sku ae Os ods ages Sah vos 11 | 23.18 | 35.90 | 10.183 38,99 
STIBESUCLLLD COIs ete soem oes at ace neces 5 | 26.70 39.00 4.61 42,30 
tele CSU, LUO CT eee ce aaa cie ae ce nee een eine BalaelS.0G9eai.o08 eens eee ee 
Sinallest tu pense ccese ese. eee eh oe 5 | 18.10 22.30 (Eee ates eben 
Early Mayflower: 
miiaredear tuber. 6. 315... 2b. cb 11} 11.72 19.63 6.29 34.34 
Sinallest tube. 228 435. - fe ee. ee) % | 11.92 16.07 07 105.14 
DM AseT ORE LUO bo oe eee ictus Ae bres. 8 | 12.62 19.06 2.71 56.27 
Sriest tubenl: fi 2 soe LE ce Pt 6 17.16 12.58 1.47 51.36 
Early Sunrise: 
enserIrOSt LUPE Sete s) .sa tad ot Seca 18 | 12.83 19.49 9.88 35.52 
Ameilest tubers 2. tse. .2.4 3 Be ek 11} 11.72 16.86 2.59 71.62 
‘hy Bo Tee SL ae IGE) 2 i Me ei ae NS NR Ree el, 12 9.50 16.31 4,42 44.28 
RIMDHUCAG CULUCE ste ee eno: Boa sae ae 10 8.80 13.00 3.28 39.63 
Magnuin Bonum: 
mo Largest tuber iit {Cit sb ilk 12! 18.41 14.45 6.41 27.06 
SIMLICREIEU DOT fees ee he Se Soe ea eke 5 | 14.80 15.10 2.45 30.81 
BREET OGY ice ne crore c anc cba ish cae sncln ce 11 | 18.40 15.18 7.93 21.05 
Rural Blush: 
Aemarcest timber. Ashe ee ret FD I2 | 24.70 27.91 9.14 31.01 
SrallestLilpeli esse cos 2- 83 ee5 betas 10 | 238.15 28.75 6.61 43.49 
Peeuarvest tuber). Jf else EL Aa 11 | 17.81 | 22.36 6.31 40.41 


ST RLLCR TELLIN Cited fc oe ae Skoda te ae hal 8 | 13.12 18.00 3.23 44.58 





White Star: 


A. Largest tuber 
Smallest tuber 


B. Largest tuber 
Smallest tuber 
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White Star Duplicate: 


A. Largest tuber 
Smallest tuber 


B. Largest tuber 
Smallest tuber 





| Number of eyes. 


| Yield per eye. 


merchantable. 


OZ. 
22.76 
13.59 


17.33 
13.57 
24.72 
20.36 


24.88 
11.42 


Total yield per 
eye. 





OZ. 
30.11 
17.77 


20.24 
17.57 
27.49 
24.54 


28.20 
12.71 


| Weight of seed 
tuber. 


Se Sc 





| Ratio of yield to 
weight of seed. 


| 


OZ. 
77.69 
145.89 


107.52 
136.66. 

93.32 
109.20 


109.47 
240.50 


Arranging the figures which give the merchantable and total yields 
of the different varieties so as to bring the yields of the largest, and 
of the smallest tubers of each class in a separate column, we have a 
second table, as follows:— 


a 


Adirondack 


Conqueror. sob) So. oe 


Crandall’s Seedling - _- 


Defiance 


Early Mayflower--_--- 
Early Sunrise-----_--- 


Magnum Bonum_-__-t 


Rural Blush 
White Star- 


Average yield-_ 























A. 
Largest Smallest 
tuber. tuber. 
> db 6 OS 
a . _ 4 = . 7 
SO, S82 | 821 ec 
Py | Pe JB) es eee es 
-rhibed Al Rico enable sie bs Be 
= = 























Bb: 
Largest Smallest 
tuber. tuber. 

q 2 
so las |a¢|3z 
‘OR "| Sy Baayen eee 
D alien os it 
S| — 








The yields are calculated per eye in ounces. 





18.87 _|22.62 _|18.75 _ |27.75 _ 
17.50 _/21.22 _|17.45 _ | 19.90 - 
76 _|13.538 - 
-/85.90 _}26.70 - |39.00 - 
-|19.63 _]11.92 _ |16.07 - 
-|19.49 _}11.72 _|16.86 _ 
~/14.45 _}14.30 _|15.10 - 
-|27.91 _|23.15 _ |28.75 - 
-|80.11 _|18.69 _|17.77 ~ 
27.49 _|20.36 _ |24.54 _ 


pare 





17.24 _ 


12.00 _| 9. 











23.08 -116.77 _ 121.92 - 








From the latter table it appears: 
Ist. That the merchantable yield of the largest tuber of A exceeds 
that of the largest tuber of B in seven cases out of ten. 
2nd. That the merchantable yield of the smallest tuber of A ex- 
ceeds that of the largest tuber of B in six cases out of ten. 
3rd. That the merchantable yield of the smallest tuber of A ex- 
ceeps that of the smallest tuber of B in eight cases out of nine. 
(Magnum Bonum omitted. ) 


16.37 - 
13.00 - 
12.26 - 
18.66 _ 
12.62 _ 
9 50- 
13.40 - 
17,31 « 
17.38 - 
24.88 - 





23.57 _ 
15.90 - 
16.33 - 
27.33 - 
19.06 - 
16.31 _ 
15.18 - 
[22.36 - 
(20.24 _ 
28.20 - 








16.66 _ 
9.81 - 
11.36 
13.10_ 
7.16 - 
8.80 - 
13.12 - 
13.57 - 
11.42. 





28.08_ 
12.72_ 
16.72_ 
22.30- 
12.58- 
13.00 
18.00- 
17.57 
12.71 


15.538 _!20.45 _|11.67 _|17.07_ 
tin this variety, the smallest hill contained but a single tuber. 
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4th. That the total yield of the largest tuber of A exceeds that of 
the largest tuber of B in six cases out of ten. 

5th. That the total yield of the smallest tuber of A exceeds that 
of the largest tuber of B in five cases out of ten. 

6th. That the total yield of the smallest tuber of A exceeds that 
of the smallest tuber of B in seven cases out of nine. (Magnum Bo- 
num omitted.) 

%th. The average of the columus shows a regular descending gra- 
dation in the yield from the largest tuber of A to the smallest tuber 
of B, and that the average yield of the smallest tuber of A exceeds 
that of the largest tuber of B. 

8th. It appears that the largest tubers in each class yielded more 
than the smallest ones. 

These results show a striking similarity to those of last season; 
and indicate still more strongly that the potato grower may gain an 
advantage by selecting his seed from the more productive hills. We 
have made the experiment, and find that this method of selection 
involves little extra labor. ‘The workmen were instructed to place 
the tubers of each hill by themselves, and while these lay drying, a 
man with basket in hand, passed over the rows, and picked up each 
strikingly productive hill. Our results indicate that it would be 
better still to select only the larger tubers from these hills. Of 
course where the potato crop is dug by machinery this method of 
selection becomes impracticable. We are prepared to repeat next 
season the experiment of growing potatoes from seed taken from se- 
lected hills, on a much more extended scale. 


Of how much value to the growing plant is the stored nutriment of 
the seed tuber, or section ? 


In relation to this question, we give the results of two experiments, 
either of which, alone, would seem to offer a satisfactory answer, but 
strangely enough, the results are contradictory. The conditions of 
the two experiments were not however the same; one having been 
performed during the winter, in the greenhouse, and the other in the 
summer, in the garden. 

The details of the first experiment were given in the Station Bul- 
letin, No. 115, which we quote in full. ; 


The absorption of the seed tuber of the Potato during growth of the 
! plant. 


The question as to how much of the matter of the planted tuber, or 
section of tuber, is absorbed by the growing potato plant, has a bearing 
upon the practical culture of potatoes. If the substance of the tuber, 
or cutting, serves as food to the plant, the deduction would be that on 
poor soil, it would prove advantageous to use whole tuners, or large 
cuttings for planting. In order to gain information upon this ques- 
tion, nine tubers of the White Star potato, of nearly equal size, were 
selected on Dec. 23, 1884, and the weight of each carefully noted. 

Three of these, Nos. 1, 2 and 3, were cut into thin slices and dried 
at 212° Fahrenheit, to determine the dry matter. Three others, Nos. 
4,5 and 6, were planted in the greenhouse, in twelve inch pots filled 
with potting soul, consisting of equal parts fine loam, lake sand, 
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muck and sifted manure, well mixed. One tuber was placd in each 
pot. The remaining three, Nos. 7, 8 and 9, were planted in a simi- 
lar manner, in sifted lake sand of rather coarse texture. 

By March 30, 1885, the more advanced stems of the plants grow- 
ing in both the potting soil and sand had formed flower buds. The 
planted tuber, from one pot containing the sand, and one containing 
the potting soil, was removed and the dry matter determined. 

On April 29th, the planted tuber from a second pot containing 
each of the two soils was removed and dried, and on May 29th, the 
remaining planted tubers were removed, but unfortunately the one 
from the sand was somewhat decayed, so that its weight could not 
be determined. 

The results obtained appear in the following table, in which the 
weights are given in grammes. 























E go% | 53 
3 g z -2s | 22 
5 a 2 38) hE 
5 : g% s 38m | oS. 
ty i aa = 33'S 2) Sp 
3 ax Pg aoe 9g 
E Be eo ne oi a sys 
5 oe mH £ 5e> 5S 0 
A = a A ay aw 
1 282.5 gTs. 73.3 gYs. 25.444 
2 OULee en (cor eet 23.940 
3 aid ey yk Blaitw $8 22.258 
4 ACOs Mar. 30 AT. Bane | 17.909 2d. 
rf R10. eee Reais A525 1% 15.638 34, 
4) 323.4 ‘ Apr. 29 26.4 ** 8.016 62. 
8 ROD ee FRUSS 16 SUE 5.448 ig 
6 oer ny, May 29 G7 es 2.117% G1; 


As the tubers were not equal in weight, we are able to compare 
their matter only as percentage. 

The average dry matter of Nos. 1, 2 and 3, on Dec. 23d, was 22.- 
880 per cent., and Prof. Johnson gives as the average of nineteen 
analyses of various varieties 24 per cent. In computing the percent- 
age of loss of Nos. 4 to 8, inclusive, we assume that those tubers origi- 
nally contained 23.880 per cent. of dry matter. 

It appears therefore that tuber No. 4, grown in potting soil, lost 
from Dec. 23rd, the time planted, to March 30th, about 25 per cent. 
of its dry matter, while No. 7, grown in sand, lost in the same time, 
about 34 per cent. Tuber No. 5, grown in potting soil, lost from 
the time planted to April 29th, about 62 per cent. of dry matter, and 
No. 8, grown in sand, about 77 per cent. Tuber No. 6, grown in 
potting soil, lost, from the time planted to May 29th, about 91 per 
cent. of its dry matter. 

It thus appears that the matter of the tuber continued to be ab- 
sorbed by the growing plant, during more than five months of growth 
in the greenhouse, at the close of which time almost the entire sub- 
stance of tuber No. 6 had been taken up. 
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It appears also that the absorption was somewhat greater from the « 
tubers planted in the sand, than from those in the potting soil. In 
tubers Nos. 7 and 8, the ash was determined in the remaining dry 
matter, and was found to be about 50 per cent. more in No. 7 than in 
No. 8. 

It would seem from these data that even on very fertile soil, the 
stored nutriment in the potato tuber furnishes a more congenial food 
for the growing plant, than fertilizing elements contained in the soil; 
and that upon poor soils at least, an advantage may be gained by 
planting whole tubers or large sections. 


Second Haperiment. 


For the second experiment, four short rows of White Star pota- 
toes were planted in the garden May 30; two of the rows being sin- 


gle eyes, which we designate as Nos. 1 and 2, and the other two 


whole tubers, which we call Nos. 3 and 4. All the hills vegetated 
promptly. 

On June 22 the soil was removed, with a garden trowel, from one 
side of all the hills in the four rows, sufficiently to expose the seed 
tuber or section to,view. The seed sections in row No. 1, and the 
seed tubers in row No. 3 were then carefully plucked from the 
growing stems and removed from the hills, while those of Nos. 
® and 4 were left intact. The earth was then replaced about the 
hills. At this time the tops of rows land % were three to four inches 
high, and those of rows 3 and 4 were about six inches high. 

Strange to say, no perceptible effect upon the growth of the plants 
followed the removal of the seed. 

October 3 the rows were dug, and the tubers assorted and weighed 
with the following result: 


Number Weight of Total Total 
erential merchantable. number. weight. 
able. 


Row No. 1, single eyes, seed 
cuttings removed .______- 30 12 lbs. 74 0z. 50 14 lbs. 15 oz. 
“ ** 2, single eyes, seed 
cuttings not removed... 30 10 lbs. 103 0z 65 14 lbs. Ooz, 
cf 8, Whole tubers, 
seed tubers removed. _.- 41 19 lbs. 4 oz. 85 —_.23 Ibs. 11 oz. 
s« «* 4, whole tubers, 
seed tubers notremoved__ 48 17 Ibs. 10402. 90 22 lbs. 1 oz. 


Our experience with the yields of rows treated alike, shows us 


clearly that these results, for the same seed planted, are as nearly 


equal as could be expected in duplicate plantings, and hence we are 


compelled to infer that in this experiment the nutriment in the 


seed tubers or sections was of no value to the growing plants after 
the date at which those of rows 1 and 3 were removed. 

Another experiment on a small scale, was ¢onducted to show the 
comparative value of cuttings of different sizes, and also the compar- 
ative vigor of tip and base eyes. 

On May 7 we selected ten White Star tubers, of nearly equal size, 
and divided these into two lots of tive each. Of the first five, one 
tuber was left entire, asecond had, as nearly as could be measured by 
the eye, one fifth of its bulk cut away from the stem end, a third 
had two fifths cut away, a fourth three fifths, and the fifth four 


fifths. Thus we had of this five, one whole tuber, one section con- 
14 
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taining four fifths of a tuber, one containing three fifths, one two 
fifths, and one one fifth; all however containing the terminal end of 
the tuber uninjured. We then removed from each of these samples 
all of the eyes except the terminal cluster, by countersinking each 
eye with the point of a knife, taking care to cut below the cambium 
layer. 

We treated the second five tubers in exactly the same way, except 
that in every case we cut away the terminal end, and removed all of 
the eyes except the one nearest the stem. ‘The ten samples were 
then planted in the garden. 

On Sept. 9 the hills were dug, with the following result, in which 
the weights are given in ounces. 











Terminal eyes. Base eyes. 
No. Wt.of Whole Total. No.  Wt.of Whole Total 
merch. merch. number. wt. merch. merch. number. wt. 
Whole tubers 9 754 9 754 1] 75 138 794 
epee 8 534 16 634 8 60 13 68 
ERO 3) 49 12 044 8 584 13 674 
gi ee 6 Hd 10 64 5 474 8 54 
Z_-- #3 11 714 1} 714 3 343 3 B49 
Average 8.6 60.9 11.6 65.75 a 55.15 10, Oba 


From the yield of the terminal eyes, it would appear that the pro- 
portion of tuber planted had no relation to the amount of -yield, as 
the smallest section yielded decidedly more than the average. In 
the base eyes however, the relation appears more direct. 

It appears further, from the table giving the yields of the most 
productive and least productive hills, that the ratio of the yield to 
the weight of the tuber planted is largest in the smaller tubers. 

These results however have been obtained on fertile soil, and ina 
season of abundant and frequent rains. On poor soil, and in a sea~ 
son of drought, the case might be very different. 


Does Pinching the Terminal Shoots of Potato Tops Increase the 
Production of Tubers ? 


We know that pinching the terminal shoot of many plants in- 
creases the number and vigor of the axillary branches. In the po- 
tato plant the tubers are produced on axillary branches, which grow 
beneath the soil. It seems not improbable, therefore, that pinching 
the terminal shoots of the stalks, while in vigorous growth, may 
stimulate the growth of the underground branches, and thus increase 
the number or size of the tubers. 

In order to test this question, we planted eight short rows of 
Vick’s Early Gem potato in the garden May 2. ‘The tubers were 
cut to single eyes, and the conditions of planting and culture were 
the same as has been noted for the list of varieties. 

On June 22, we pinched off the terminal shoot of the alternate 
rows, beginning with the first. The flower buds were then just 
forming. The pinching of the same rows was repeated on July 16. 
At this time it was evident that the pinching had increased the num- 
ber of branches above ground. 

August 28, the rows were dug and the produce of each row weigh- 
ed, with the following result: 
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Weight of Total 

Pinched rows. merchantable. weight. 
Nos 1 10 lbs. 34 02. 13 Lbs.) 6.04. 
No. 3 8 lbs. 6 oz. 10 lbs. 9 oz. 
No. 5 8 lbs. 84 oz. 10 Ibs. 152 oz. 
No. 7 9 lbs. 104 oz. 11 Ibs. 143 oz. 
Total 36 lbs. 124 oz, 46 lbs. 134 oz. 

Unpinched rows. 

No. 2 9 lbs. 133 oz. PE os uee oni 
No. 4 11 Ibs. 24 oz. 12 Ibs. 102 oz. 
NODE 6 11 lbs.: 44 oz. 13 lbs. 74 oz. 
No. 8 10 lbs. 24 oz. 12 Ibs. 114 oz. 
Total 42 lbs. 64 oz. 51 lbs. 34 oz. 


In this experiment, the pinching appears to have been positive] y 
detrimental to the yield of tubers. 


Are some Varieties more Subject to Rot than Others ? 


From the table giving the yields, ete., of the first planting, it 
appears that there is little uniformity in the per cent. of decay in 
the yields from the large and small tubers, in the same varieties. 
Thus the crop of the large tuber of the Boston Market had no rot- 
ten potatoes, while sixty-five per cent. of that from the small tuber 
was rotten. In the Harly Telephone, on the other hand, the crop of 
the large tuber had more than twice as much decay as that of the 
small one. As these plantings were grown under, as nearly as possi- 
ble, equivalent conditions, it would appear at first thought that the 
amount of decay is less a question of variety than of some other con- 
siderations. 

A comparison of the percentages of decay of the varieties of the 
second planting, with those of the same varieties in 1883, however, 
suggests a different conclusion. We present ten each of the varie- 
ties in the second planting that decayed most, and that decayed 
least, giving also the percent. of decay for each in 1883, as follows: 


Pr cent, Pr cent. Pr cent. Pr cent. 
of decay. of decay. of decay. of decay. 
Most decay. 85. 1883. Least decay. 1885. 883. 
Champion of America 100 6 Flesh Colored!) 7 00 
Chicago Market____.- 100 $8) + hogersi No FLU Ue 26 44 
Early Household... _- 100 34 | Firstand Best_._.____- 32 2 
Early Telephone... - 100 264 ree Purplesse) ae do 4 
Early Vermont______- 100 40 Breese s Red Oo ae 36 O04 
English Champion___ 100 27 Scottish Champion.___ 36 00 
Buvintonoe. ) BET... 100 9 White Stars toute) 36 3 
Jordan Prolific..____- 100 49%. | Astonisher. 2. dy... .. 39 0 
Oneida Peachblow.__ 100 17 Mountain Rose ___.___- 46 84 
Pennsylvania Belle__ 100 DUS meu tlas NO Lot ret ee ce 49 3 
Average per cent. Average per cent. 
of decay 100 23.6 of decay 34.2 2.5 


It is evident that the varieties that decayed least in 1885, decayed 
very little in 1883, while those that were a total loss in 1885, were 
also quite largely decayed in 1883, facts which suggest that the 
amount of decay may be in some degree due to variety. 

It would be interesting to discover whether or not the tendency to 


212 


decay is co-related with any particular character of the tuber or 
plant. A comparison of the amount of decay with the vigor of 
plant, productiveness and season of maturity, in the varieties of the 
first planting, elicits some interesting facts. From our notes on the 
foliage we are able to divide the varieties with respect to their vigor 
of growth, into four classes, viz: those of feeble growth, those of 
moderately vigorous growth, those very vigorous, and those most 
vigorous. We present the table classified in this manner, giving 
the yields (ounces omitted), the number of days from planting to 
complete death of the foliage, and the per cent. of decay in each of 
the varieties planted May 1st, as follows: 


Varieties of feeble growth. 
Yield per Number of days Per cent. 


hundred from planting of rotten 

hills. to maturity. tubers. 
Beauty of Hebron 96 lbs. 119 33 
Bliss’ Triumph—large tuber 75 110 38 
FF small ** Soy 110 16 
Boston Cracker Git 114 34 
Boston Market—large tuber 90 “ 117 0 
ee smal] ‘' 85S | 117 65 
Diamond TY 116 36 
Karly Essex 123 ** 116 1? 
Karly Electric—large tuber SONs* 116 52 
ne small ‘“ GHGs 116 39 
Karly Mlinois OB inf 116 40) 
Early Ohio 84 *¢ 116 46 
Kennedy 42“ 117 26 
- Pearl of Savoy 94 Witt 117 14 
Stray Beauty Gi 116 3 
Thorburn 108, ** 117 15 
Vermont Champion BQ 16f 121 9 
Vick’s Extra Early—large tuber 91 “ 109 % 
43 ne SMALLS RCEy Wie 109 11 
White Kidney 43° 126 45 
Average Wao 116 27 


Varieties of Moderately Vigorous Growth. 
Yield. Days. Per ct. rot. 


Belle—large tuber 2.+--+ -.-+------------ 123 = 138 66 
aero ain all BILDOE 22 eles See ce one male ee 131 =1388 97 
Burrough’s Garfield --...---------------- 156 13% 92 
Colvin’s Early White Prize—large tuber --. 130 119 37 
as a small y"*) | se) toe een 17 
Conqueror—large tuber ------------------ 163-119 91 
oe CUA LO ENE EPEC Ere Sar Sy Ae Tat aoe 100 

ClO We PROUD oo co ibe a en le eee else ae 142 = 126 42 
QOrandall’s Beauty -.-.-----~----2+-----57 12 LO 33 
OPrane’s .POUCHuATC, | oy -co be each eee 130 < 219 31 
Crawford’s Seedling.-.--------------+--- LOTS PLE 19 


Warly Pearle eo oe aa ae eee 114-116 18 











213 


Yield. Days. 


Pamveroregion sree. 280 ool. a POM 
Karly Rose—large tuber_..-...-........-- 99)....114 
peed a Liter. es ois. 226 ec eetiabyan 880113 

Karly Snowflake—large tuber--...-....--- 142 119 
“s small Sy ee Lee 126 =6-118 

Harly Sunrise—large tuber__-_-_- bovad tailed 192 dL 
Meat PM ee. pe gee L6pe 119 

Palen wariyibeachblow 2 02.220... 00.) {a2 i148 
Sica ray UCN AE Oe 2 ee a 145 147 
COLL. MMOH Ke 4 Gilian be Cee Ra ae Pe 9 188 138 
Bercmmicitmaebes PRIME Pi ae gy 121 |) 126 
Jumbo—large tubers... -..-...---... nul 110) 9/119 
My Srl DERSY sume UL ad a 106 = 188 
Late Beauty of Hebron—large tuber welyy 88 126 
ripe ds sks Noes bea. TAT. 

(WS Ak SRS], SEs On ig 142 138 
imemoreeaMienica Yep Ot itd Pea 2a 
Paeemorune (Valleys. eset le ee OF [128 
Rosy/Morn—large tuber _...-.------ enn LA Dery LL? 
Nee haben anew iaiee ness LAR eel? 
Rubicund—large tuber -.....__.._...-_-- 73 142 
3 SMa Pe a fed Zo os re ee ee 62 142 
Seeteietar eee YP Ete ie Sy eso ye 109) 4 1? 
Sra UAT Ciena te RE PUI Ee ee LON hod wh BT 
Borne iromuaAe Donald iaies pew kee on 2 Sous Tes Lie 
Seeunio trom AY Ba Lovett: 22.02. s4s AD Tdi 
EVCTHGE Pa PUR es agg soe 123. 126 


Varieties of very Vigorous Growth. 


Adirondack—large tuber._...........__-- 205 =—-:142 
S SYtL TU DOr wa koe wel ater fe 169 = 142 
American Giant—large tuber.....___.__-- 181 188 
se "i UL cae cee ey a BL Toe 
Toone SENT Sd a Eke Maal ll ed ele PE ied ee dat Soba tee 
Sar se Sede ce Sot CO Sy eee ee 155141 
Brownell’s Best—large tuber __-....._-_.- 159 =—-:140 
a PAR TE RS a or Lie 21208 143-133 
tere Or Daaritye err). OM OUST ROME Ty 179° 128 
Chicago Market—large tuber........____- 154-182 
TS aE HBR mR RAG RG MU Nec 136 =: 188 

Clark’s No. 1—large har IRS RRL era ROE 128 §=6138 
‘¢ No. 1—small VIGSIRTESDN & NEED NT 221 138 
eR UXGGlB1OY Yejnc 5 ey 135 138 
Dakota Red—large tuber _......._._-__-- 20Ki we 146 
Sere bya a oa a 186 =6146 
metance—large tuber 2202.1 ye flee LO LAL 
iF BUIAUL DO) caaas mA args oY aye ee 279 141 
mir Mister Aerie Tel 2 ees eee 252 = «141 
Dunmore—large tuber.........---.------ 193-138 


ef (EEA) ORES Se a 162 141 


Per ct. rot. 
18 
30 
50 
D2 
28 
65 
44 
0 
65 
79 
D4 
rae 
D0 
63 
3” 
66 
30 
80 
2d 
25 
90 
93 
18 
14 


D3 


d1 
33 
83 
91 
92 
79 
76 
85 
92 
91 
84 
5d 
92 
58 
37 
62 


63 
94 
97 
94 


Yield 

Karly Maine—large’ tuber... +.---2-.---) 205 
a arial bet sich al ee Bee 215 

Karly Mayflower—large tuber---- -------- 203 
ae small BE st coe neh Bee 165 

Karly Mohawk.---.. Soper) Pape une as Foie 198 
Karly Telephone—large tuber ------------- 160 
‘ ESTE LL Oy ke trace bok ae 173 

Genesee. ouee lo. 2 oe RCW he go alge att Agha aR NR 133 
Improved’ Pinkeye. /-..---+-.+2.--2----- 133 
Jones’ Prizetaker—lar getubereshs acted es 9 200 
ee Ks Baal! $F Sk UL eee Se 9] 
Lee’ s Favorite—large tuber. .--.---------- 102 
ie STAT ed RSP peer Sues eramave Neh 158 

Magnum Bonum—large tuber_.:.-.2.+--- 127 
rx 2) sal Eh) ene Se 108 
Mammoth {Pearle ti) 2%) wce:d ees Oe 159 
Manito bavus ht a ee eee ee ke ED eee ae 122 
MePaden’s) Séedling\!. ei... Soe ete ee 90) 
Nott’ 6 Victor-—large' tuber, ..-- oe .22-2<2%- 148 
LS ainall ete ale tie Ge) Sail oe we es 146 

Panel a) Prohiec dee! 8224 ae Peo. Pee 169 
er faeian She) ec be oa Se rE aa 19% 
Pridéotithe “Weet iyi ole were was oe 115 
Roses iN on eee di eted chek du see Boe cee We. 
Rose's’Purple'*Blush®. - 4.22259 2h se uee ee 177 
Rural Blush=large) tuber. t se. nese. eke 219 
ce Sree Ramee es: AN ee a 156 
Maricenanatrnd ACKObee + lo. hee aerate a 143 
Spaulding’s Seedlingyy-1u.senst pave Ss 0 144 
OT.) Ab ayy GRACE ea Aer OD uae ed La pi 110 
iogs large bp beta ve vit G eae ee Cie 179 
4 BEY EK Uli ch Od Wa de 20 co ects eT a nas 174 
Werisn Ye Rurplee Aca pee ek bee Oe: = dake od 
White DN Viceielie cep ele ene BO Perea 97 
White Star—lar oe UUOCT 102 cee eee ee 13 
“ eral Te eit Ais a Re eee RE eA 147 

AV ETA CGY cu. seek ol 164 


Days. 


116 
Lt? 
121 
121 
138 
126 
119 
126 
146 
128 
126 
116 
116 
126 
138 
138 
128 
119 
ULF 
LES 
140 
127 
138 
146 
142 
144 
144 
138 
128 
142 
140 
142 
121 
126 
140 
140 
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Varieties of Most Vigorous Growth. 


Burpee’s Empire Stay thoes ts eee 224 
Corless Matchless—large tuber ------------ 224 
fe on Eriall7> Shae on bemee lae 194 
Karly Vermont—large tuber--.--.-------- 222 
Jd STOOP Na Oe Weta a eke 1 eek ce A 191 
Galiehion’ s No. 8—large tuber..2.2222..-- 165 
C8). UN geek FO a7 = al lan ian 179 

GTOAL MERCOT es rere nie oie onan nee ere 199 
Napiue—large tuber so1 kta ot ee ee ere 163 
ay SEAL AU IN igmemhl PRD Giemsa AYA ial peiAe Ms leprae 160 
ING We.) OTK OUALeai ies cece tee oko a ae 180 


Osden | Boantyack stem: fn eee Cee eiaaere 137 


141 
137 
137 
126 
126 
138 
138 
14% 
144 
144 
142 


138 | 


Per ct, rot. 
17 


34 
30 
42 
80 
79 
38 
95 
58 
90 
95 
80 
33 
22 
62 
99 
8d 
23 
23 
93 
45 
92 
57 
81 
83 
36 
93 
64 
97 
95 
96 

3 
D2 
87 
87 
67 


86 
96 
88 
87 


4] 
+4 
97 
93 
93 
88 
65 











Yield. Days. Per ct. rot. 
ny 








0. K. Mammoth—large tuber.--..--.--.- 228 142 2" 
be ‘ Binal) APypte WY Me 202 142 92 
Be ere MIN GOs on Nee 1 Alisa pyi ales 91 
“ede 2 log Nid aE) ileal ple a adel all ll cee TOde elas 90 
RCMB Ole Cet gn Ne cat. Ged le 147 = 188 81 
9S tea es all ie i el la ae eth A GLa 140 142 95 
Rochester Favorite—large tuber ---_---.- -- 175-142 79 
So geet) OE UN RRL ll Mi le 186 142 Vd 
Hoses Beauty of Beauties--..-/-.--- 2-2. 194 188 95 
oy bts a C4 gal ft Ea el leh da gg aaa 213° 138 96 
Rose’s President Cleveland .-------- — 88 140 100 

St. Patrick—large tuber ------.--..-.--.- 145 = 140 
os ef SEOSEER AD i as Ute ed A a gh ghee 164 140 87 
Pprmaake (ueONiy jude so Gh ey Le 162 =138 &2 
Schoolmaster—large tuber .-.------------ 1921) 9138 100 
, SMa Natt) ved weit. 4 oye 2 192), 188 76 
‘Tunxis—large a Ne ad are 2 ee TOGA 38 76 
fe small HL eRe Yee Er, 8 140. 138 18 
Vick’s Prize—large DF Ue sow Uh, Be 195 = 140 99 
iy a small 1 Dats say 2 eke 187 =138 97 
Wali Orange--large.) 6) Uo oe det ee 190. 438 68 
°y ff BINS Lyi ts ets seers & be 2 163. 188 82 
DMOLBEEN OS Lil caas ofl} oua i) a Ea TAL! 175 = 188 99 
White Elephant—large tuber_.__.__..-_-- 190 = 142 95 
it “5 Srna bev iiceh agora b )<19- 2 159 = 142 82 
Pate mIOOeG Ings Pied Ll 3s 193) | }138 78 
Winslow’s Seedling—large tuber -_-______- 165 = 128 46 
‘ i. pinalle iii Ye aap 194. 128 100 
Meerewevlennane. et. ee A 187)" 158 57 
Averaca ie UTIL 4 bo at 9 1388 82 


Ave. Ave. Ave. 

Yield. Days from Per ct. 
planting to of 
ripening. rot. 


Varieties of feeble growth._.____....-___-- ye 116 a7 
3 moderately vigorous growth___. 123 126 53 
Ai very ° eae ea Le 133 67 
“f most it Spann) cg all haha 138 82 


From this summary of the four classes, the interesting fact ap- 
pears that a relation seems to exist between vigor, productiveness, 
time of maturity and amount of decay; those least vigorous being 
earliest, least productive and suffering least from the rot. 


Whether the increase of decay in the more vigorous sorts is caused 
by the blight acting more severely upon these, or whether it is be- 
cause it has a longer time to act, our data do not show. They do 
seem to prove, however, that a healthy and vigorous growth does not 
give immunity from the disease. 
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The Influence of Soil on the Percentage of Water Contained vm 
Potato Tubers. 


It has often been remarked that potatoes grown on sandy soil are 


superior in quality to those grown on clay soil. Our experiment 
carried on in the greenhouse, of which the details have been already 


given, gave us an opportunity to note the comparative amounts of 


moisture contained in the tubers grown on the two soils used. ‘The 
tubers grown in the sand contained 13.686 per cent. of water, and 
those grown in the potting soil 19.045 per cent., showing that the 
latter contained about thirty-nine per cent. more water. 


Wild Potato. 


We continue to grow the wild potato received in 1883, from Mr. 
J. G. Lemon, of Oakland, Cal. We have also grown a wild potato 
from Messrs. Landreth & Son, thought by them to be either Solanum 
Fendleri, or S. Jamesii. This was to all appearances, the same as 
that received from Mr. Lemon in 1883, which we believe has been 


thought by Dr. Gray to be only a variety of the common potato, and. 
named Solanum tuberosum Var. boreale. It is certainly very dis- 


tinct fromour common potato. The foliage is quite different in ap- 
pearance, and we have made repeated attempts to cross fertilize the 
flowers of the two without success. Neither the potato beetle nor its 
larvae has fed upon the foliage, the leaves were not affected by the 
blight, nor were any of the tubers decayed. Unplanted potatoes 


from the crop of 1884, are still (Oct. 30, 1885) sound, and the eyes 


have not started. The tubers have not perceptibly increased in size 
during the three generations of culture at the station. 


INSECTS AND INSECTICIDES. 


Experiments with the Squash Vine Borer. 


In our last report, we gave the results of certain experiments made 


with the view of discovering a preventive against the injury of the 
squash vine borer, Melittia cucurbitae (Harris). From these it ap- 
pears that corn-cobs dipped in coal tar, placed among the plants, 
seemed to have a marked effect in repelling the female insect. It 


also appears that Paris green mixed with water, and thus applied to 


the stems, and the kerosene emulsion applied in the same way, proved 
beneficial by reducing the number of borers. 

We have repeated the experiment with the cobs dipped in coal tar; 
and intended also to repeat the application of the Paris green and 
water, but the unusually vigorous growth of the vines made it al- 
most impossible to trace out the stems, or even to walk among them, 
without doing much injury to the plants. We, therefore abandon- 
ed this part of the experiment, after attempting the second applica- 
tion. Indeed the labor and care required to apply either the Paris 
green mixture or the soap emulsion after every hard rain, as would 
seem necessary, will prove an almost unsurmountable objection where 
the plants are vigorous. The coal tar remedy, however, is so easily 
applied, and the odor is so well retained, that it continues its influ- 
ence long after the ground is completely overrun by the vines. ‘The 
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objection to it is, that it probably does not destroy either the worms 
or the moth, but only repels the latter, inducing her to deposit her 
eggs on other vines not thus protected. 

Our experiments of the past season have shown one fact that we 
had not previously observed, viz: that where vines are growing in a 
plat, and where the growth covers the ground, the injuries wrought 
by the borer are confined chiefly to the borders of the plat. Owing 
to this fact, our experiment would doubtless have given more mark- 
ed results had the hills been planted in one consecutive row. 

For the experiments, we used a plat of Hubbard squashes, consist- 
ing of eight rows, or 64 hills, planted ten feet apart each way. The 
seeds were planted June 3, and the hills were covered with plant 
protectors, to prevent injury from the striped bug. After the 
plants had made some growth, the protectors were removed, and the 
hills were thinned where they required it, to four plants each. 

On July 22,we placed in each hill of the first and second rows, five 
corn-cobs, dipped their whole length in coal tar. To the plants of 
the seventh and eighth rows we applied Paris green and water, at 
the rate of half a teaspoonful of the poison to two gallons of water, 
pouring the liquid upon the stems throughout their whole length. 
About two weeks later, the cobs were again dipped in the coal tar, 
and the Paris green and water again applied to rows seven and 
eight. Soon after this time, the vines had made so vigorous a 
growth, that we found it necessary to defer making further applica- 
tions of the Paris green and water. 

On October 9th and 10th, we made a very careful examination of 
the vines, scrutinizing each stem and branch separately from its 
base to its terminus. The treatment of the different rows, the num- 
ber of plants in each, and the number of borers found, is here 
given : 


Row 1, which had 31 plants, treated with coal tar,*contained 6 borers 
ce ce ¢ ee ‘ 


2, 30 ¢ > Wie. G, ee S ee 
ALG Y cc 240—Ci‘ ®t treated a Bits 
ee 4, e¢ 28 6 ee ee 19 ee 
ce 3D, a4 30 ee a4 6 16 
6¢ 6, ce 31 6e ee ee 20 
RG IgGs mm 181 ‘¢ treated twice with 
: Paris green and water ‘ LE aii 
ee 8 Ce 32 ee ee ee (a4 ee 25 ee 


Ne 


From the fact that the injury wrought by the borer is confined al- 
most exclusively to those hills that form the boundaries of the plat, 
it is evident that row No. 1 is comparable only with row No. 8. 
Even this comparison is unjust, because No. 8 received two applica- 
tions of Paris green and water, which probably destroyed some of its 
borers, as is indicated by comparing Row 6, not treated, with Row 
7, treated with Paris green and water. Row 2 is comparable only 
with Rows 4, 5 and 6, because Row 3 was probably sufticiently near 
to receive some influence from the coal tar. 





*A bout half of the borers had left the stem when the examination was made. 
In such cases we counted the cavity formed as a borer. 
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Calculating the number of borers per hundred plants and. bring- 
ing the comparable rows together, it appears that 


Row 1, treated with coal tar, had 19.3 borers ; while 
Row 8, had 78.1 borers. 


Also, that 

Row 2, treated with coal tar had but 6.6 borers per hundred plants; 
while 
Rows 4, 5 and 6, not treated, had 61.5 + fr ‘f 

From this it appears that row 8 had about four times as many 
borers as row 1, in spite of the fact that it received two applications 
of Paris green and water; and that rows 4, 5 and 6 had on the aver- 
age more than nine times as many borers as row 2. 

The result of this experiment in the use of coal tar, taken in con- 
nection with that of last season, would seem to make it safe to say 
that this substance, probably through its offensive odor, acts very 
beneficially in preventing injury from the squash vine borer. It has 
the advantages of being very cheap, of ready application and of be- 
ing quite lasting in its effects. In seasons when the moths are very 
numerous, and the attack unusually severe, it is possible that much 
injury would result in spite of this preventive. It is also possible 
that in case its use should become general over a large extent of 
country that it would not prove permanently beneficial. At the 
present time, however, we know of nothing so likely to save the 
squash crop from its most dreaded enemy, as coal tar used among the 
plants in some way that is favorable to the constant giving off of its 
powerful odor. 


Paris Green for the Codling Moth. 


Spraying trees with Paris green and water has been often recom- 
mended as a preventive against injury from the codling moth (Car- 
pocapsa pomonella, l.). In order to learn to what extent the harm 
wrought by this destructive insect may be thus avoided, we sprayed 
a few of the trees of the station orchard the past season, and on a 
portion of the trees made careful notes, intended to show as nearly as 
possible how much benefit resulted from theapplication. The trees 
selected for the experiment were eleven in number, of which nine 
were of the Fall Pippin variety, and the remaining two Rhode 
Island Greening. On June 3d we sprayed five of the Fall Pippin 
trees, and one of the Rhode Island Greenings with Paris green and 
water at the rate of a teaspoonful to ten gallons. At this time the 
fruits were about the size of a cranberry. Alternate trees were left 
unsprayed for comparison. 

The liquid was applied to the trees by means of a garden engine 
and the ‘cyclone nozzle.” The nozzle attached to a hose was tied 
to the end of a light pole, about ten feet long, by means of which it 
could be raised and lowered at will, for spraying different parts of 
the tree. 

We found this method of application quite laborious. The 
amount of water that the nozzle would allow to pass through it was 
so small,that from a fourth to half an hour was necessary to thorough- 
ly wet the foliage of a large tree. We tried attaching two nozzles to 
sh end of the hose, which performed the work considerably faster 
than one. 
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,On June 5 a very heavy rain fell; and fearing that this had largely 
washed off the poison, we made a second application of the Paris 
green and water at the same rate as before. 

On June 17, we found on close examination that the larvae of the 
codling moth were still hatching and entering the fruits, which were 
at this time about the size of a small cherry. Wishing to make our 
application as thorough as possible, we sprayed the trees again on 
the following day, using one ounce of Paris green to ten gallons of 
water; applying the mixture this time with the so-called Field force 
pump fitted with the ‘‘Boss” nozzle. We found this apparatus very 
satisfactory. ‘The liquid left the nozzle in a thin sheet, which ex- 
panded in width as it rose in the air, and soon became broken up 
into a fine spray. By the time it reached the height of the tree top 
it was so finely distributed that it was necessary to hold the nozzle in 
one position for a considerable time before the water commenced 
dripping from the leaves. The nozzle could be held in the hand, 
dispensing with the pole, and by waving it to the right and left the 
foliage of the tallest apple trees in the orchard could be wet in one or 
at most two minutes, with very little waste of the liquid. 

Asthe apples began to drop in August, the windfalls were collect- 
ed and examined, under the sprayed trees, and those not sprayed, 
and the number of sound and wormy fruits counted. Oct. 5 and 6 
the remaining fruit was picked, and assorted, and counted in the 
same way. ‘The whole number of sound and wormy fruits yielded 
by each tree and the per cent. (fractions omitted) of wormy fruits 
upon each was as follows: 


Sprayed Trees. 


Fruits Wormy Per ct. of 
not fruits. wormy 
wormy. fruits. 
Tree No. 1 Fall Pippin 1755 225 iid 
ae 5) eS 1429 129 5 
* 5) a 70% 49 6 
i 7 ic 129 QT ah 
“ 9 4g 178 48 21 
3 11 KR. 1. Greening {| 186 39 liv 


Average per cent. of wormy fruits from sprayed trees, 134. 


Trees not Sprayed. 


Fruits Wormy Per ct.of 
not fruits. wormy 
wormy, fruits. 
Tree No. 2 Fall Pippin 331 291 AT 
F 4 By 617 247 29 
i 6 i 393 309 40 
“ 8 R. IL Greening 1591 518 25 


Average per cent. of wormy fruits from trees not sprayed, 354. 

Tree No. 10 was sprayed on June 11th, with a kerosene emulsion, 
consisting of four pounds common yellow hard soap, one gallon ker- 
osene oil, and one gallon soft water, the soap being dissolved in the 
water, the solution heated to boiling, the kerosene added, and the 
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whole stirred until cold. One pint of the mixture was diluted with 
twenty gallons soft water, and applied to the tree in the same man~ 
ner as the Paris green and water. The foliage seemed to be injured 
considerably by the application, a portion of the leaves turning 
brown in a few days, as if scorched. 


This tree yielded 208 fruits that were not wormy, and 162 wormy 


ones, or 44 percent. of wormy fruits. 
It appears that the percentage of wormy fruits from the trees 


ti 


sprayed with Paris green and water was about 22 per cent. less than — 


from those not sprayed. In other words, at this rate 100 barrels of 


apples picked from the sprayed trees would have yielded 22 barrels 
more fruit free from worms, than the same number from the un-~- 
sprayed trees. The kerosene emulsion in this case did not seem to 
prove beneficial. 

The cabbage caterpillar (larva of Pieris rapae, L.). 

This insect was first noticed June 19, but did not abound in suf- 
ficient numbers to do much injury at any time during the season. 
No perceptible damage was noticed until about July 20. For afew 
days following this date however the caterpillars increased with con~ 
siderable rapidity. Wemade two applications of Pyrethrum powder, 
mixed with three times its bulk of land plaster, allowing the mix- 
ture to stand a few hours before making the application, which was 


done with the Woodason powder bellows. This destroyed the greater — 
part of the caterpillars, but the plaster was not very satisfactory as a — 


diluent for the powder, being so heavy as not to be easily blown 
from the bellows. 

Ice-water applied at mid-day has been recommended as a destroyer 
of the cabbage caterpillar. Wishing to intensify the conditions as 
much as possible in testing this, we gathered July 24, a quantity of 
the worms with sections of the leaves on which they were feeding. 
We submerged the leaves with the worms in ice-water for a quarter 


of a minute, after which we removed them to a porch exposed to the 


full rays of the July sun. The thermometer at the time indicated 
more than eighty degrees in the shade, and must have reached near- 
ly or quite 100 degrees in the point where the leaves were exposed. 
In half an hour the leaves were so dried as to be brittle in places, 


but the worms had sought refuge on the under side of the leavesand 
exhibited no inconvenience. As this experiment failed socompletely, 


we made no further tests, Prof. C. V. Riley has since written us, 
that the strong point in this application is not that the ice-water de- 
stroys the worms, but that it causes them to curl up, and drop to 


the ground, after which they are unable to regain their foothold — | 


upon the plant. It seems evident however that many would not fall 
to the ground, but would be caught within the interstices or folds 
of the leaves, and those that did fall would, in many cases, be shaded 
by the foliage, so that the leat of the sun would probably be little 
hindrance to their locomotion. 


A parasitic attack. 


Early in September, some dead worms were noticed upon the cab- 


bage plants, and others not dead, that appeared to be suffering from 
a disease. ‘The number of dead worms increased until the first of 
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October, when they might have been counted by hundreds. We 
submitted samples to Prof. 8. A. Forbes, State Entomologist of [li- 
nois, who thought that they had died from a contagious parasitic 
disease closely allied to the jlachérie, or schlaffsutch of the silk worm, 
a disease of which Prof. Forbes has made an especial study, and of 
which he furnished an account, which was published in the transac- 
tions of the Illinois Horticultural Society for 1883. 

There are grounds for hope therefore, that we may in the future 
be relieved, at least in a measure, from the ravages of one of the most 
troublesome pests of the garden. 


vA The Cabbage Maggot (larva of Anthomyta brassicae). 


Early in June, the roots of cabbage and cauliflower plants were 
found to be infested with the cabbage maggot. The attack was very 
severe, and for a time it seemed that the crop would be destroyed. 
On June 13, forty-three maggots were found upon, or within the 
root of a single plant. 

We made applications of the kerosene emulsion to the rootsby re- 
moving a little earth about the plant, pouring in the emulsion, and 
replacing the earth. An ounce of the Standard emulsion (four pounds 
common yellow hard soap, one gallon kerosene and one gallon water), 
dissolved in one pint of soft water, repeatedly applied, appeared to 
have no effect upon the maggots. Remembering the experience of 
1883, we feared to use a stronger emulsion. 

Prof. A. J. Cook’s experiments at the Michigan Agricultural Col- 
lege indicate that there is little danger of making the emulsion so 
strong as to injure the roots. He writes us that he used an emul- 
sion consisting of one quart soft soap, one gallon water, and one 
quart kerosene, about the roots of cabbage plants without any harm 
resulting. He adds that the emulsion of one half this strength 
proved fatal to all the maggots that it touched. He also used gas 
lime with excellent results. 

We tried a mixture of pulverized earth and mercury, after the man- 
ner that has been recommended in California for the Phylloxera, 
placing a little of the mixture about the plants.. This seemed to 


_ have a beneficial influence, but was not an entire success. We found 


some dead maggots in the plants treated, and many of the worms 
appeared to have left, but we also found some alive, in immediate 
contact with the mixture. 


V The cabbage aphis. 


About the middle of July, aphides became very numerous on a 
part of our cabbage plants. We found that an ounce of the kerosene 
emulsion diluted with one gallon of water, destroyed all that were 
wet with the mixture. We made an experiment to see whether a 
badly infested plant can be entirely cleared of the lice, by a liberal 
use of the emulsion. After removing all dying and shrivelled leaves, 
we sprinkled the remaining leaves upon both sides, and the stem, 
using the atomizing bellows, until every part of the surface appear- 
ed wet. The plant was temporarily cleared of its parasites, but in 
a few days it was infested as much as before. 

Abundance of rain fell about July 25, and after that, the aphides 
mostly disappeared, doing no further harm. 
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Sometimes badly infested plants are relieved of their swarms of 
aphides mysteriously. A cabbage plant that had been set out for 
seed at a distance from any others of its kind, was so harrassed with 
lice during the early part of the season that it made very little growth. 
On July 6, we noticed that this plant was entirely free from live 
aphides, though the stemand axils of the leaves were covered with their 
remains. On the plant at this time was a single lady bird beetle 
which was dead, and an unfamiliar live insect, which we were unable 
to identify. This plant continued free from the parasites at the time 
when those in the garden were most infested. 


The Potato Beetle (Daryphora 10 lineata Say). 


Early in the season, the Colorado potato beetles appeared in un- 
usally large numbers. We passed over the garden plantings almost 
daily, and gathered them by hand in thousands. Later when the 


first brood of larvae hatched, we were surprised to discover that the — 


number was very small. Indeed the larvae were not numerous at 
any time during the season. It would appear from these results 
that a thorough hand picking of the beetles is one way to avoid dam-~- 
age from this insect. 

Many are of the opinion that the beetles are not likely to be in- 
jured by the application of Paris green to the foliage. On June 16 
we applied a mixture of this poison mixed with land plaster, at the 
rate of one part to one hundred by weight, to a portion of a plat of 
potatoes. 

A careful examination made next day, showed that at least fifty 
per cent of the beetles were dead. 

It is well known that these insects feed wpon the foliage, and we 
know of no reasons for believing that they are not susceptible to the 
effects of Paris green when once they have eaten it. It is possible 
that, were a larger percentage of poison used, the beetles would avoid 
it, and so escape injury. | 


The Currant worm (Nematus ventricosus, Klug). 


The appearance of this insect was noted May 21. Onan old plan- 
tation of currants it came in large numbers, though on plants set 
last spring, we failed to find any during the season. On the plants 
set in the spring of 1884, and heavily mulched with coal ashes, a 
very few appeared. 


The Radish maggot (Larva of Anthomyia raphani, Harris). 


A solution of carbolic acid has been recommended as a preventive — 


of the attacks of this imsect. 

On May 2, we applied this solution at the rate of three grammes 
of the acid, to five gallons of water, to the soil about the roots of a 
row of radishes in the garden. On May 11, we renewed the applica- 
tion, doubling the amount of theacid. May 18, we repeated it, using 


eight grammes of the acid to five gallons of water, following with — 


the last named solution on May 23. No benefit resulted from these 


applications that we were able to detect. It is possible that the — 


plants would have borne a still stronger solution, which might have 
been efficacious. 
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A The Squash Bug (Anasa tristis, De Geer). 


This insect appeared in unusal numbers the past season and did 
considerable injury to the foliage of squash vines. We found that 
the kerosene emulsion destroys it, when so applied as to wet the lower 
surface of its body, but when simply sprinkled upon the infested 
leaves with the watering pot, the liquid falls almost exclusively upon 
the backs of the bugs, and largely runs off, doing them very little 
harm. 

We recommend making the application with the atomizing bellows, 
holding the nozzle in such a way as to wet the lower sides of the in- 
sects as much as possible. 


THE ORCHARD AND FRuIT GARDEN. 


The apple trees regrafted in the spring of 1883 have, with a few 
exceptions, made an excellent growth. ‘Twenty-five of the eighty- 
five varieties bore a few blossoms, though but four, Cox’s Pomana, 
Haas, Oldenburg and Rome Beauty, matured any fruits, It is of in- 
terest to note that nine of the thirteen summer varieties bloomed, 
eight of the twenty-two autumn, and but eight of the fifty winter 
varieties. 

A considerable number of the trees of the peach, apricot and nec- 
tarine, set in the spring of 1884, were destroyed during the last unu- 
sually severe winter. ‘These were re-set last spring; though a few 
others which opened their leaves promptly at the commencement of 
the season, and were apparently little injured by the winter, have 
since died. 


What we Propose with Fruits. 


We have planned to make our system of note keeping with refer- 
ence to fruits even more complete than the one we have observed 
with vegetables. A blank book has been prepared, which assigns a 
page to each variety, and is properly ruled to keep a full history of 
every sort grown through twelve consecutive years. In this we 
record the date at which each plant or tree was set; if a tree, the age 
when set, age when grafted, stock used, etc.; the date of the first 
appearance of the leaves, and of the flowers, the date of the first and 
last ripe fruits, the yield of fruits, the time when the first and last 
leaves fall, the length of each season’s growth, notes as to whether 
this was well or poorly ripened, the date and severity of the frosts of 
spring and fall, the time of pruning, or fertilizing, the culture or 
treatment followed, with full notes as to insect injuries, blights, 
mildews, fungi, or diseases of whatever kind. The value of these 
exhaustive data are not as yet fully apparent, even to ourselves. We 
feel confident, however, that they will prove valuable in proportion 
to the accuracy of their collection, and the number of years they ure 
continued. 

The gathering of such data is in itself very laborious, but we hope 
that the thorough acquaintance with varieties, and the cireumstan- 
ces of growth that this work enforces upon us, may result in the dis- 
covery of laws which shall be of value to horticulture. 
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An Addition to our List of Small Fruits. 


Our list of varieties of the small fruits has been heretofore very 
inadequate. The past season we have enlarged our collection by the 
addition of the names given below. It will be observed that not all 
of these are of the later introductions. In certain cases, we have 
purposely planted old varieties; sometimes because we desired them | 
as standards by which to judge the newer ones, and at others to use 
their valuable qualities as parents in the production of new varie- 
ties. 


Of the grapes, one vine of each was planted; of the strawberries, 
fifty plants of each; of the raspberries, blackberries and dewberries, 
six plants of each. The strawberry plants were set in two rows each 
fifty feet long, in one of which it is proposed to allow the runners to 
grow, and in the other the plants are to be kept strictly in hills. 


GRAPES. 
Agawam Lady 
Barry Lindley 
Brighton Niagara 
Catawba Pocklington 
Champion Poughkeepsie Red 
Concord Prentiss 
Karly Victor Rochester 
Empire State Salem 
Eumelan Ulster Prolific 
Highland Wilder 
Tsabella Woodruff Red 
Jessica Worden 


Unnamed seedling from Jas. M. Paul, N. Adams, Mass. 


STRAWBERRY. 
Bidwell Longfellow 
Charles Downing Manchester 
Cornelia May King 
Daisy Miller Mount Vernon 
Garretson Mrs. Garfield 
James Vick Parry 
Jersey Queen Piper’s Seedling 
Jucunda Primo 
Jumbo Prince of Berries 
Kentucky Sharpless 
Legal Tender Wilson 
Lennig’s White Woodruff No. 1 


Also, in autumn of 1885: thirteen plants Great American, and 
three plants of an unnamed seedling, both from R. Johnson, of 
Shortsville, N. Y. 


/ 
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RASPBERRY. 
Beebe’s Golden Miller’s Woodland 
Brandywine Montclair 
Brinkle’s Orange Nemaha 
Caroline Ohio 
Crimson Beauty Philadelphia 
Cuthbert Reder 
Gregg Schaffer’s Colossal 
Hansell Souhegan 
Lost Rubies Superb 
Mammoth Cluster Turner 
Marlboro 





Also, in autumn of 1885: three plants Key’s Prolific, and four 
plants Silver Queen, from R. Johnson, Shortsville, N. Y. 


BLACKBERRY. 
Agawam Stone’s Hardy 
Crystal White Taylor’s Prolific 
Karly Cluster Wilson’s Early 
Early Harvest Wilson, Jr. 
Stayman’s Early 

DEWBERRY, 
Bartell’s Mammoth 


Notes on Grapes. 


Six of the grape vines set out in the spring of 1883, bore a small 
crop of fruit the past season. The first fruits of Moore’s Karly were 
fully ripe on Sept. 13, those of Monroe Sept. 17, of Senasque, Am- 
ber Queen and Burnet, Sept. 19, and of Lady Washington on Oct. 
10 


Of the varieties set in 1883, the foliage of Burnet suffered most 
from mildew, that of Monroe and Marvin’s Centennial suffered con- 
siderably. and that of Iona, Amber Queen and Vergennes, was 
slightly affected. That of Francis B. Hayes, Lady Washington, 
Moore’s Early, Senasque, Duchess and J efferson, showed little or no 
mildew. 

None of the grapes were affected with rot. 

The wood of Senasque and Duchess was much injured during the 
winter of 1884-5, and that of Moore’s Early and Jefferson suffered 
slightly. ‘The latter was in a more exposed position than the other 
varieties. None of the vines received any protection. 

We made the experiment of inclosing the clusters in paper bags 
before the flowers opened, in order to see whether the grape will 
produce fruit as well when self-fertilized, as when it has opportunity 
for cross-fertilization. We found that the bunches thus inclosed. 
were quite as well formed as those not inclosed, and the berries were 
fully as large, and contained as many seeds. The variety tested was 
the Concord. 

We desired to secure crosses between the Wild grapes Vitis labrus- 
ca, V. cordifolia, V. riparia, and V. aestivalis, and the Concord and 
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other improved varieties. In this we have been thus far disappoint- 
ed. V. aestivalis has not yet bloomed with us, and the other wild 
species have bloomed so much earlier than the improved varieties 
that we have not been able to secure across. Last spring we mulch- 
ed the soil about the wild vines before the frost left the ground, 
hoping thus to retard the blooming, but in this we were unsuccess- 
ful. | 

Strange to say, the vines of all the wild species except V. aestiva- 
lis, bloomed profusely the past season, but not one of them set a 
single berry. We were unable to account for this fact, as the flowers: 
appeared to yield pollen. 


Notes on the Strawberry. 


In the autumn of 1884, six potted plants each of the following 
strawberries were planted, of which the note was omitted in our last. 
report. The last three named are Hautbois strawberries. With the 
exception of the Daniel Boone, all bore a small crop the past season, 
and we append the date of first bloom, and first and last ripe fruit of 
each as follows: 
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It appears that the Crescent was earliest, and the Prince of Ber- 
ries latest. The Crescent gave the largest yield, the James Vick 
second, and Legal Tender third. 

The Mrs. Garfield strawberry, from a plant set in the spring of 
1883, fruited with us the first, time the past summer. In season it 
was medium. The fruit was of a bright scarlet color, of medium 
size, ripened perfectly at the tip, pleasant but not high flavored, 
The plants were moderately vigorous and productive, and the berries 
were borne on short foot-stalks, and were largely covered by the 
foliage. | 

The foliage of the Wilson Strawberry, in a bed set in the spring of 
1883, blighted so badly during the latter part of the past season as to 
nearly destroy the plants. The blight was much worse in some parts 
of the bed than in others, portions being almost exempt. Rows of 
Sharpless and Hervey Davis growing alongside were also somewhat 
blighted, but in a far less degree. Of the nineteen varieties set in 
the fall of 1884, Cumberland and Golden Defiance suffered most. 
None of the varieties set in the spring of 1885 were noticeably affect- 
ed. 

Several seedling plants from the Manchester and Bidwell strawber- 
ries came into bearing the past season. Those from the Manchester, 
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on the average, were notably more vigorous and productive than 
those from the Bidwell. We were interested to note that all of the 
plants resembled their parents, with two exceptions. Two seedlings 
from the Manchester were evidently reversions to the wild Fragarva 
vesca, bearing fruit scarcely larger, and no better in flavor, than the 
plants of this species found growing wild in the fence corners. 

A row of seedlings grown in 1882 from seed of the Monarch of the 
West, and which came into bearing in 1884, bore the past season 
more, larger, and better flavored fruit, than did a row of Wilson, 
growing alongside, and set at the same time. 


The influence of different pollens vpon the character of the Straw- 
berry. 


With the hope of gathering evidence upon this important but un- 
settled question, we made a few experiments, of which we here give 
the results. 

The cross-fertilization was all done artificially upon potted plants. 
In order to avoid, beyond question, the interference of insects in the 
fertilization, the plants were removed to the green-house when the 
first flowers were about to open, and inclosed in a frame covered 
with mosquito netting. ‘'T'o avoid currents of air, the pots were set 
aside from the ventilating doors. The frame covering the plants 
was kept fastened to its place, and was never raised except to per- 
form the work of cross-fertilization. The varieties experimented 
with, were the Crescent and Sharpless. The Crescent blossoms pro- 
duced no fertile stamens. The stamens from the Sharpless blos- 
soms were removed, either before the petals opened or immediately 
afterward. It was found difficult to remove the stamens before the pet- 
als opened, without mutilating the receptacle more or less, and hence 
in the majority of cases these were removed immediately afterward. 
In all cases where there was the least doubt as to whether or not the 
stamens were capable of giving off pollen, the flower was discarded 
and removed. In the Sharpless fertilized with Sharpless, the flowers 
were castrated the same as when fertilized with other pollens. 

At first, difficulty was experienced in securing pollen for the fer- 
tilization, but after a few trials, it was found that by picking the 
blooms shortly after the petals opened, and spreading them in a still 
room for 24 hours, the pollen was given off in abundance. It is 
probable that the partial drying of the pollen sacs causes them to 
open promptly, and thus to yield their pollen nearly all at once. 
The cross-fertilization was performed by bringing the stamen in di- 
rect contact with the pistil. The pollen of the wild strawberry 
(Fragaria vesca) was used for fertilizing several blossoms of both va- 
rieties ; but, to our surprise, not one of these flowers produced a 
fruit, although the pollen was applied to each at least twice, and 
with the same thoroughness as in case of the cultivated varieties. 
After the plants had ceased blooming, they were taken from the 
greenhouse to a well prepared bed in the garden, where they were 
removed from the pots and planted out. 

As the berries ripened, they were picked and drawn by Prof. Ar- 
thur to their exact size and shape. In cases where a single drawing 
would not suffice to give a correct idea of the form, the fruit was 
drawn in two positions. 
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These drawings appeared in full in the Rural New Yorker of Oc- 
tober 3rd, 1885, p. 659. No differences appeared in the fruits that 
we were able to assign with any degree of certainty to the influence 
of the different pollens, hence we have not reproduced the drawings 
here. As it was desirable to save the crossed fruits for planting, the 
flavor was not tested, but in form, size, color, or firmness, we think 
that the influence of the cross-fertilizations, if any, was too slight to 
be discernible. We do not offer the results as conclusive, We have 
made arrangements for repeating the experiments on a more extend- 
ed scale next season. 

We desire to express our thanks to Prof. W. R. Lazenby and Mr. 
W. J. Green, of the Ohio Agricultural Experiment Station, to whom 
we were indebted for potted plants of the Crescent as well as for 
suggestions in carrying out the work. 


Notes on the Raspberry. 


We note the date of the first bloom, and of the first and last ripe 
fruits, with observations regarding productiveness, In our list of 
raspberries set out in 1882, as follows : 
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It appears that Palluau, Davison’s Thornless and Highland Hardy 
were earliest; that Gregg and Philadelphia were latest; that Outh- 
bert and Vice President French were longest in bearing; and that 
Caroline, Cuthbert, Early Prolific, Gregg, Mammoth Cluster, ‘Tur- 
ner, Victoria and Yellow Antwerp were most productive. 
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Seedling Raspberries from few and many Seeded Fruits. 


In the summer of 1882, we examined many red and black raspber- 
ries with reference to the number of seeds they contained, saving and 
planting the seeds from a few that contained decidedly more, and 
decidedly less than the average. When of proper size, the seedlings 
were planted out, those from the few, and from the many sceded 
fruits being kept separate. The past summer nearly all of those of 
the black-cap, or Rubus occidentalis type, came into bearing. A 
difference was discernible in the size and flavor of the fruits produced 
on the two classes of seedlings; those from the many seeded fruits 
averaging larger and poorer in quality. Several of the plants from 
the many seeded fruits bore remarkably large berries, but these were 
without exception inferior in juiciness and flavor. ‘The berries on the 
plants from the few seeded fruits were in most cases, about the size 
of those of the Doolittle, or Mammoth Cluster. One of these was 
especially well flavored; and of several the flavor was superior. 

It is not probable that these differences were due entirely to acci- 
dent. We regard the result of this experiment thus far, not as con- 
clusive, but as furnishing evidence in favor of few seeded fruits as a 
means of securing improvement in quality. 

We thought it possible that some of the seedlings that bore very 
large fruits might have value to produee fruit for drying purposes. 
On experiment, however, we found that these yielded a decidedly 
smaller percentage of dried fruit than the smaller and more juicy 
berries. 


Notes on the Blackberry. 


The following blackberries, of which the plants were set in 1882, 
fruited the past season. We note the date of bloom, and of the first 
and last ripe fruits as follows: 


First First ripe Last ripe 

bloom. fruits. fruits. 
Brunton’s Early --..---.--- June 11 July 24 Aug. 22 
Herenesver lb 2... Pas Ge ih Gar 3' [peo 1 
(SUS Alas he OR a aS A PN goy a! Sept. 3 
Newman’s Thornless- --- -- Kalle. Pat a Aug. 27 
New Rochelle 3--.-5.-:--- sepia Sion, Sept. 5 
lg. CHIC Ie RL ae a Se a eS July 27 aoe 
BUC OMGGUb Slab nn 0 tan ayia Aug. 1 Aug. 29 


The Brunton’s Early was earliest, but was least productive, and 
has proved least hardy of all. Snyder was most productive, but 
the fruit was small, seedy and acid. The Dorchester and Kitta- 
tinny were most satisfactory. 


Notes on Currants and Gooseberries. 


The following currants and gooseberries fruited with us the past 
season. As will appear from the tables, the plants were set at dif- 
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ferent times. The dates of bloom and of the first and last ripe 
fruits were as follows: 
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Fay’s Prolific, set late in the spring of 1883, bore a small crop, of 
which the bunches were of remarkably large size. The foliage is of 
the deep green, vigorous type of the Cherry currant. Appearances 
indicate that this variety may sustain the high reputation that has 
been given to it. 
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The Cherry and Versailles currants have by some been considered 
identical. In our tests, the first fruits of the Cherry ripened a few 
days earlier, which was the only perceptible difference. 

Of the Black currants, Baldwin’s Black was several days later in 
maturing its fruit than of others of its class. With this exception, 
we observed very little difference in them, except that Lee’s Black 
Prolific was rather the most productive. 

The Missouri Large Fruited, the Ribes aureum of Botanists, is 
well known from its showy, spicy scented, yellow flowers, which 
come out in early spring. The fruit is of little value in our climate, 
being very acid, and produced only in small quantities. It is said, 
however, to make excellent jelly. The shrub is perhaps more gen- 
erally prized for its flowers than for its fruits. 

The Missouri Sweet Fruited currant, (Ribes floridum), is a wonder- 
fully vigorous, spreading shrub, bearing small, black, slightly sweet 
berries, which ripen late and are of indifferent quality. It propa- 
gates from self-sown seed, and self-formed layers. Could a variety 
of this fruit be obtained having a more decided character to its 
fruit, it might prove very valuable. The remarkable health and 
vigor of the plant, and the fact that it seems entirely free from insect 
injuries, would make it of easy culture and reliable for crop. 

Of the gooseberries, Smith’s Improved was earliest to ripen, and 
Mountain Seedling latest. Downing was best in flavor, and with 
perhaps the exception of Houghton, was most productive. The 
largest berries of the American varieties grew on Mountain Seed- 
ling, though the fruit was more uniformly large on Downing. An 
English gooseberry, supposed to be Wellington’s Glory, bore fruit 
of very large size, which was entirely free from mildew. 


Notes on the Huckleberry. 


The plants of the huckleberry, Vacciniwm corymbosum, set out in 
the spring of 1883, are still alive, and matured some fruit the past 
season. We have found difficulty in growing seedlings of this fruit, 
as the young plants are very delicate, and require the most careful 
treatment, which, with our numerous other duties, we have not as 


yet been able to give them. 


We made an examination of the flowers of the species noted above, 
in order to learn at what time the stamens yield their pollen. This 
seems to be given off immediately before, and for a short time after 
the corolla opens. By opening the corolla of flowers about to expand, 
and jarring the blossoms vigorously over a glass slide, we secured 
pollen in considerable quantities, which is an indication that the 
flowers may be, at least in part, self-fertilized. Nothing appeared in 
the structure of the flowers to render artificial crossing difficult. 

The flowers appeared to be little visited by insects, with the excep- 
tion of ants, which secured access to the honey by gnawing a small 
hole through the corolla tube near the base. This tube is so narrow 
as to prevent the entrance of any but quite small insects. 


An Haperiment for the Prevention of Apple Scab. 


We made a series of applications intended to prevent the growth 
of the fungus which produces the apple scab, Fusicladium dendriti- 


RIX 


cum Fckl. The tree chosen for the experiment was one of the com- 


mon Siberian(?) crab that had been very subject to injury from this’ 


fungus in previous years. 

On May Sth, we syringed one half of the tree with a solution of 
hyposulphite of soda, at the rate of one pound to ten gallons of water, 
and repeated the application on May 9th, and May 15th. 

During the summer, the foliage appeared less injured by the fun- 
gus upon the syringed half of the tree. On Sept. 19 we picked a 
quantity of fruits from the syringed part of the tree, and from the 
part not syringed, and assorted each lot into three qualities. In the 
first quality we put only the fruits not attacked by the fungus, in 


the second, those attacked in but one place, and there but slightly, - 


and in the third, those much injured. ‘The results appear in the 
following table, in which the percentage of the fruits of each quality 
are given for the syringed and unsyringed part of the tree. Wealso 
give the weight of 100 fruits in each quality, as an indication of the 
amount of injury wrought by the fungus: 


Syringed portion. Unsyringed portion. 
Percent. Wt. of 100 Per cent. t. of 10 
é fruits: oz. fruits: oz. 
First quality..-. 2+... 21.5 19 10. 15 
Seeondyrriff nt Jaad ine - 38.5 16 29.7 13 
Third ‘Foxwlt. wide 40), 13 60.3 8 


It appears that in the syringed portion of the tree the per cent. of 


uninjured fruits was double that in the unsyringed portion, while 
the percentage of the third quality, or much injured fruits was one 
half less. It also appears that all of the fruits on the syringed por- 
tion were larger in size than those on the unsyringed portion. We 
also noted that there were many more decayed fruits on the unsyr- 
inged portion of the tree. 

The indications are, therefore, the hyposulphite of soda proved ben- 
eficial. The solution may be applied at the same time as the Paris. 
green and water, where the latter is used for the codling moth, thus 
avoiding the expense of a special application. 











Report of the Assistant Horticulturist.* 





Little attention seems to have been given to the systematic study 
of the root growth of plants, a question closely related to the study 
of fertilization and culture. This subject therefore again receives 
careful attention. | 

The work of 1884 has been continued into the past season, the re- 


~ sults of which we give as follows. 


July 16. OrcHARD Grass (Dactylis glomerata). Fine fibrous 
roots fill the soil to a depth of one foot. A large number of the 
roots reached the depth of 21inches. A few were traced to the depth 
of three feet. Roots were traced horizontally a distance of 21 inches 
when they became so small that they were lost among those of other 
plants. 


Tatt MEApow Oat Grass (Avena elatior). Fine fibrous roots 
fill the soil to a depth of 12 inches, many reaching the depth of 21 
inches. A few were traced to the depth of 30 inches. Roots were 
traced horizontally « distance of 24 inches from the plant. 


July 22. Kentucky Buue Grass (Poa pratensis). Very fine 
fibrous roots fill the soil to the depth of about 12 inches, many 
reached the depth of 18 inches. Some very fine roots were traced to 
the depth of 87 inches. The roots extended horizontally about 12 
inches. 


July 23. MEApow Fescus Grass (Festuca pratensis). The soil 
beneath the plants was filled with fine fibrous roots to the depth of 
about 12 inches, several were traced to the depth of 32 inches. The 
horizontal roots extended 9 inches from the plants. 


July 24. Reprop Grass (Agrostis vulgaris). The majority of 
the roots extended almost directly down beneath the plants to the 
depth of 22 inches, a few were traced 40 inches below the surface. 
Horizontal roots extended about 9 inches from the plants. The roots 
were somewhat larger than those of the varieties examined heretofore. 


Mepium Rep CLover (Trifolium pratense). Plants grown from 
seed sown this season. The tap roots extended nearly perpendicu- 
larly downwards to the depth of 34inches. Branches separated from 
the tap root throughout its entire length. These were most numer- 
ous between three and 21 inches indepth. Some of the branches 
were traced 12 inches from the tap root. 

The roots were larger and the fine fibrous ones were less numerous 
than in grasses. 


MEApDow Foxtalt (Alopecurus pratensis). Fibrous roots filled the 
soil to the depth of 18 inches; a number were traced 34 inches from 
the surface. Roots extended horizontally about 18 inches from the 
plant. 


*M. H. Beckwith. 
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July 27. BokKHARA CLOVER (Melilotus alba). 'The tap root ex- 
tended nearly perpendicularly downwards to the depth of 33 inches. 
The soil was nearly filled with fibrous roots to the depth of 18 inches. 
Branches from the tap root were traced a distance of 18 inches. 


BENT GRASS (Agrostis canina). Roots extended nearly vertically 
downwards, nearly filling the svil to the depth of 20 inches, many 
reaching the depth of 25 inches. The larger roots had numerous 
short branches from 1to3incheslong. Horizontal roots were traced 
a distance of 24 inches. 


July 29. YeELLow TREFOIL (Medicago lupulina). Plants grown 
from seed sown this season. ‘The tap root extended to the depth of 
20 inches. It began to send out laterals at about 3 inches below the 
surface, many of which were traced horizontally a distance of 15 
inches. 


WHITE CLOVER (Trifolium repens). ‘The tap root began to 
branch at about two inches below the surface. Many of the laterals 
extend 9 inches from the tap root. The majority of the roots were 
within 15 inches of the surface. A few were traced to the depth of 
24 inches. 


SHEEP’S FESCUE (Festuca ovina). Fine fibrous roots nearly fill 
the soil to a depth of 12 inches; a very few were traced to the depth 
of 27 inches. The laterals extended about 9 inches on each side of 
the plant. 

July 31. ALSIKE CLoverR (Trifolium hybridum). Plants from 
seed sown this season. The tap root began branching about two 
inches below the surface, extending to the depth of 28 inches. The 
majority of the fibrous roots were between two and twelve inches be- 
low the surface. Laterals extended about 9 inches from the tap root. 


_ Hassock Grass (Aira caespitosa). The most of the fine fibrous 
roots were within twelve inches of the surface, nearly filling the soil 
to that depth. Several were traced to the depth of 33 inches. Many 
laterals extended horizontally a distance of 15 inches. 


REED CANARY Grass (Phalaris arundinacea). Soil well filled 
with fine fibrous roots to the depth of 15 inches; many reaching to the 
depth of 25 inches. A few were traced to the depth of 33 inches. 
Laterals extended about 15 inches from the plant. There was a 
thickened underground stem just beneath the surface. 


TimotHy Grass (Phlewm pratense). Fine fibrous roots occupied 
the soil to the depth of 15 inches; several were traced to the depth of 
34 inches. The laterals were traced horizontally a distance of 12 inches, 
when they became so delicate that they were impossible to follow. 


CucuMBER. © For the purpose of noting the effect of fertilization 
upon the root growth of the cucumber, two short rows of the White 
Spine variety were planted in very fertile garden soil as follows: 
Row No. 1 was planted over a trench containing six inches of well 
rotted compost, covered with six inches of soil. Row No. 2 was 
planted without manure. ‘The rows were cultivated as nearly alike 
as possible. 


Aug. 4. Row No. 1; The tap root extended downwards nearly 
perpendicularly until it nearly reached the manure, when it turned 
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to one side until it reached beyond the manure when it again took a 
downward direction until it reached the depth of 24 inches, Fine 
fibrous roots extended from the tap root into the manure, completely 
filling it with a mass of very fine white rootlets. None of the large 
roots extended into the manure. ‘The laterals were mostly about 6 
inches below the surface, with numerous fibrous roots reaching to the 
depth of 12 inches from the surface. Many laterals extended a dis- 
tance of 28 inches from the plant. : 

Row No. 2. The tap root extended nearly perpendicularly to the 
depth of 18 inches, when it became too delicate to trace. The larger 
roots were smaller than those of Row No. 1, but were more numer- 
ous, many extending 48 inches horizontally. The fibrous roots were 
larger and not so numerous, nearly filling the soil to the depth of 12 
inches. ‘The roots extended horizontally as far as the vines reached. 

From this it appears that the fibrous roots having an abundance 
of plant food near by, were more concentrated. Those in Row No. 
x extended to a greater distance in search of food. The tap root 
did not extend deeply into the soil in search of food. Its function 
perhaps was to supply moisture to dissolve the plant food contained 
in the manure and render it available. This question can, however, 
only be answered by further experiment. 

T'wo rows each of White Star potatoes, Top Over corn and Long 
Red Mangel Wurtzel were planted May 23 for the purpose of noting 
the effect of root pruning upon the growth of the roots. The roots 
were pruned July 16 by placing a six inch board alongside of the 
row close to the plants and cutting to the depth of twelve inches 
with a spade along the outer edge of the board. 


Aug. 4. Wurre Star Poraro, root pruned. Small fibrous roots 
had started where the roots had been cut off. The majority of the 
roots occupied the soil between two to eight inches deep. A few 
roots extended to the depth of 19 inches. Horizontally, roots were 
traced a distance of 30 inches from the plant. 


Wuite Star Porato, not root pruned. The roots extended about 
the same distances each way as in the former. There were more un- 
derground stems, the tubers were more numerous but smaller. ‘There 
were seven tubers on this plant, and only two on the former. The 
two tubers were nearly equal in bulk to the seven. 


Oct. 19. Wurre Star Poraro, not root pruned. Roots extended 
to the depth of 17 inches. Laterals extended 26 inches on each side 
of the plant. Most of the roots were within 14 inches of the surface. 


WHITE Star PotaTo, root pruned. The roots extended laterally 
only about 12inches. The majority of the roots were within 18 inches 
of the surface, numerous roots extended to the depth of 33 inches. 


Top OvER Corn, Row No. 1, July 3. The soil on each side of 
the row was thoroughly pulverized to the depth of 12 inches. Row 
No. 2 was cultivated with the hand hoe sufficiently to keep down 
the weeds. 

July 16, Row No. 1. The majority of the roots filled the soil to 
the depth of 9 inches. A few reached the depth of 16 inches. The 
soil on each side of the plant was filled with fibrous roots for a dis- 
tance of 12 inches, many of them extending a distance of 3 feet from 
the plant. 
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Row No. 2. The majority of the roots were within 12 inches of 
the surface. A few were traced to the depth of 27 inches. Later- 
als extended about 12 inches on each side of the plant. 

Oct. 17. Row No. 1. Corn fully matured. The roots filled the 
soil to the depth of 24 inches also on each side of the plant the same 
distance. Several roots were traced to the depth of 34 inches. Lat- 
erals extended horizontally three feet from the plant. There were 
numerous fibrous roots the entire length of the laterals that grew 
upwards to the surface. 

Row No. 2. The majority of the roots reached the depth of 17 
inches. A few were traced to the depth of 30 inches. Numerous 
laterals extended 45 inches from the plants on each side. 


Oct. 19. Lona Rep Mancet WurtzeLt. The majority of the 
fibrous roots reached the depth of 16 inches. Many of them ex- 
tending horizontally 39 inches from the plant, nearly filling the 
soil with fine fibrous roots to the depth of 8 inches from the sur- 
face. The tap roots were traced to the depth of 26 inches. Nu- 
merous roots about the size of a wheat straw extended horizontally 
from the tap root about 8 inches below the surface. 


Lone Rep MaNnGet WurRtrzEL, root pruned. The tap roots ex- 
tended to the depth of 26 inches. Laterals extended horizontally 
about 4: inches. There appeared to be but little difference in the 
root growth of this and the plant not root pruned, owing perhaps 
to the fact that the roots had not extended latterally sufficiently to 
have been cut off by the spade. 


CARROTS AND Parsnip. Carrots and parsnip seeds were planted 
in four inch drain tiles so as to prevent the formation of all except 
vertical roots. 

Carrot grown in a four inch drain tile 14 inches long, the tap 
root after reaching below the tile sent out several roots from which 
the fibrous ones grew upward to the surface. The tap root extend- 
ing deeper into the soil. 

Parsnip grown in two lengths of four inch drain tile. The tap 
root extend the entire length of the tiles, sending several roots be- 
tween the tiles where they joined together. Fine fibrous roots ex- 
tended from these both upward toward the surface and also down- 
ward into the subsoil. Roots also grew from below the second 
length of tile upward toward the surface. The parsnip measured 
30 inches in length and about 14 inches in diameter, being of an 
uniform size its entire length. 

Topacco. To observe the effect of manure upon the root growth 
of tobacco, two plants were prepared in the following manner : 
Plat G. 16, was covered with stable manure. ‘he manure was 
spaded in to the depth of 8 inches. After setting the plants, the 
surface was mulched with hay. 

Plat G. 17, had the surface mulched with stable manure after 
setting the plants. 

Sept. 19. Plat G. 16. Roots extended nearly perpendicularly 
downward to the depth of 24 inches. Roots extended horizon- 
tally about the same distance. The majority of the fibrous roots 
were within ten inches of the surface, very few extending below 12 
inches. Roots of the size of a lead pencil were numerous. 
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Plat G. 17. Roots extended to the depth of 20 inches. Many of 
the roots extended horizontally a distance of 30 inches. ‘The fine 
fibrous roots were mostly near the surface. The large roots were 
not as numerous as in the former plat. 


Notres By THE DIRECTOR. 


In roots which penetrate the soil it is only the youngest parts 
with their delicate root hairs and papillae that absorb nutriment for 
the use of the plant. The rate of growth of these roots are prob- 
ably largely influenced by temperature and moisture, and hence we 
should anticipate a non-accordance of observations made during 
different seasons, or in different climates. Thome, in his Botany, 
notes that the roots of a maize seedling attained their maximum 
rate of growth at 81° F.; those of the pea, wheat and barley, at 75° F. 

I find in my notes the following particulars, which may supple- 
ment the observations made at the station. 


Baruey. Messrs. Lawes & Gilbert record that the roots extend 
between 4 and 5 feet. Professor Beal says the combined length of 
all the roots of a stem of barley in good soil has been estimated at 
128 feet, and in poor soil at 80 feet. 


Beet. Walkhoff writes that he has traced the roots as much as 4 
feet down, where they entered drain pipes, and quotes Schacht as 
stating that the fibers of the Sugar Beet penetrate as much as 8 or 
10 feet of the soil, and as being found in drain pipes at the depth 
of 5 feet. 

CLover. Atwater found clover roots in Maine to extend 3 feet 2 
inches deep in a very heavy clay soil, the surface soil being 8% 
inches deep. Hon. Geo. Geddes in New York, sent to the State 
Agricultural Society a root 4 feet 2 inches long. Lawes & Gilbert 
describe Trifolium pratense, the Red Clover, as a very deeply root- 
ing plant with numerous long, thick, tap-shaped roots, more or less 
branched and with rather thick wavy fibres, provided with 
nodules, but almost destitute of root hairs. 7. repens, the white 
clover, as possessing a long deeply penetrating tap-root, giving off 
numerous rather thick, wiry, flexuoug branches, studded with little 
tubercles and descending obliquely into the soil. Liebig states that 
clover roots extend 6 feet into the soil. 


Grasses. 


Downy Oat Grass, Avena pubescens, according to Lawes & 
Gilbert, has short, creeping, underground root-stocks, and fine 
thread-like roots, generally superficial, but having the power to 
descend to a great depth under favorable circumstances. 

Kentucky Buus Grass, Poa pratensis, has, according to 
Lawes & Gilbert, underground stems which give off roots which, as 
well as those from the stolons, are fibrous, intricately branched, 
and penetrating very deeply, but forming a dense mat beneath the 
surface. The form known as June Grass, has roots which in New 
England, I have traced to seven feet deep, there being many at 2 


and 3 feet. 


Mxapow Fescun, Festuca pratensis, according to Lawes & Gil- 
bert has a subterranean stock, perennial, somewhat creeping, but 
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rarely producing offsets. The root fibres penetrate more deeply 
than do those of /. ovina, but are not so much branched. 


Meravow Sorr Grass, Holeus lanatus. According to Lawes & 
Gilbert the roots do not penetrate deeply, but form a dense mat 
just beneath the surface. 


MeEApow FoxtalIL, Alopecurus pratensis, according to Lawes & 
Gilbert, has a long deeply penetrating more or less vertical subter- 
ranean root-stock, from which proceed creeping offsets or stolons 
capable of giving off fibrils. In addition to the main vertical root 
fibres, there is usually close beneath the surface, a dense leash of 
horizontal fibrils. 

ORCHARD GRASS, Dactylis glomerata, according to Lawes & Gil- 
bert, has strong, stout fibrous roots, descending more or less verti- 
cally to a considerable depth, and together with other more hori- 
zontally disposed fibres matting the soil into a dense ball. The 
root-hairs, under favorable circumstances, are numerous, long and 
delicate. 


PERENNIAL RYE Grass, Loliwm perenne, according to Lawes & 
Gilbert, has much branched fibrous roots, which penetrate to a con- 
siderable depth and give off a dense network of root-fibrils near the 
surface. ‘The root-hairs are stoutish, sometimes short, numerous ; 
at other times very fine and intricate. 

TimotHy, Phleum pratense, according to Atwater, has roots 
which in Maine were traced 2 feet 4 inches deep, the depth of sur- 
face soil being 1 foot 5 inches. 


Rep Top, Agrostis vulgaris, according to Lawes & Gilbert has ex- 
ceedingly fine much branched roots, which descend to a depth of 
4 or 5 feet, and also form a mat just beneath the surface. The 
root hairs are very abundant in damp situations, forming a dense 
white cobweb-like mass, 


RoucH STALKED MEApDow Grass, Poa trivialis, according to 
Lawes & Gilbert, has closely matted minute fibrous roots, not pen- 
etrating deeply, but forming a dense mat beneath the surface, 
producing no underground Wffshoots, but developing, especially 
In moist weather, creeping branches from the base of the culms. 


SHEEP’S FEscun, Fescuta ovina, according to Lawes & Gilbert, 
is often provided with numerous fine creeping underground stolons. 
The root fibres are very numerous, fine, with but few hairs, 
branching in all directions and forming a very dense network just 
beneath the surface, thereby obtaining full possession of the soil to 
a depth of from 6 to 10 inches, but not usually penetrating more 
deeply. 

Sort Brome Grass, Bromus mollis, according to Lawes & Gil- 
bert, has stiff wiry roots not much branched, but sometimes very 
deeply penetrating, as they were traced on one occasion to a depth 
of 4 to 5 feet, having lost their wiriness and become fleshy. 


SWEET SCENTED VERNAL Grass, Anthozanthemum odoratum, 
according to Lawes & Gilbert, has fine, much branched, dense root 
fibres, forming a dense mat close to the surface, but not deeply 
penetrating. 
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YELLOW Oat GRAss, Avena flavescens, has branched fibrous roots 
that do not penetrate very deeply into the ground. 


wht i & m4 


Lucerne. According to Gould, the roots will penetrate 1 feet, 
and Liebig says in some cases it will grow roots 30 feet. 

Lupink&. According to Liebig, the roots extend about 7 feet in 
length. 

Oats. The combined length of the roots of oats are stated by 
Professor Beal at 150 feet. 


Onton. According to Gould, onion roots will run down to 3 
feet. 


Parsnip. Mr. Mechi gives an instance of a parsnip root extend- 
ing 13 feet, 6 inches downward and the tip was evidently broken 
off. 

Rape, According to Liebig, has roots of about 5 feet. 


SquasH. The roots of the squash experimented with by Pres. 
Clark, were estimated at a total length for the plant at certainly 
more than 80,000 feet. 


Wueat. Mr. Mechi says wheat roots occupy the subsoil to the 
depth of 4 or 5 feet. 
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* Report of the Botanist 





The work during 1885 has been mainly in the line of that detailed 
in the report for last year, that is, the study of plant diseases. The 
observations which it seems desirable to speak of in this connection 
are partly in continuation of those already reported, and partly on 
other diseases. A study was also made of a new parasitic disease, of 
a@ noxious insect recently introduced into this country, the clover- 
leaf weevil; and some notes are given on weeds and their fungous 
parasites. These topics will be taken up in the following order: 

Pear blight, 

Spotting of quince fruit, 

Rotting of tomatoes, 

Rust and mildew of lettuce, 

Rotting of cherries and plums, 

Disease of clover-leaf weevil, 

Weeds and their fungous parasites. 


PEAR BLIGHT. 
Micrococcus amylovorus B. 


The investigation of this disease has been in continuation ot last 
year’s work, and has been prosecuted throughout the year. Many of 
the results obtained have been already given to the public in one 
form or another +, and to some extent, therefore, the data given in 
this connection is not entirely new. 

The most prominent results of the season’s work are the confirma- 
tion of the theory that the blight is due to bacteria, and the discov- 
ery of the manner in which the germs enter the tree; these topics 
will be taken up first. 

It was stated at the outset in last year’s reportt that the bacterial 
theory of pear blight, although exceedingly plausible, was yet not 
fully demonstrated. Both a positive and negative proof were con- 
sequently undertaken in order to secure a solid basis for our argu- 
ments. ‘The work of last year showed beyond all question that the 
disease is readily communicated to suitable, healthy branches, by 
introducing a drop of watery solution of a diseased part, or of the 


PoC. Arthur. 


{Bulletin II. of this Station, new series; ‘Proof that the disease of trees 
known as pearblight is directly due to bacteria,” read before the Amer. Assoc. 
for the Advancement of Science, August 1885, and published in Botanical 
Gazette, X, p. 343, and in Gardener’s Chronicle, XXIV, p. 586; ‘ Pear blight 
and its cause,” American Naturalist, XIX, p. 1177; an oral address to the Am- 
erican Pomological Society, August 1885, and to the N. J. State Horticultural 
Society, December 1885, not yet published by the societies, but variously re- 
ported in many journals; and other less important communications. 


¢Third Annual report, p. 357 and 364. 
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gummy exudation, This watery solution can contain but two potent 
clements—the bacteria and the accompanying soluble substances— 
to one of which the results of the inoculation must be due. If the 
disease is brought about by the deleterious substances which are the 
product of the organisms activity, as some have claimed for zymotic 
diseases of animals, then such an inoculating solution, when freed 
from all bacteria, ought still to be capable of starting blight, 
although the disease might not progress very far without the pres- 
ence of specific bacteria to supply the necessary quantity of the poi- 
son. To test this point, on July 18, a strong solution made from 
blighted tissue was filtered through a new porous cell, such as used 
for small electric batteries (in this and other experiments needing a 
considerable quantity of material freshly blighted, green fruit was 
used which had been artificially inoculated). The filtrate was color- 
less and free from all bacteria; it was used (Exper. 378) to inocu- 
late green fruit (which show results more surely and quickly than 
branches) of Bartlett pear, and at the same time another fruit on 
same tree was inoculated with the unfiltered liquid (Exper. 379). 
In a few days the latter was filled with the peculiar viscid products 
of active blight, showing that the unfiltered liquid had the elements 
of disease in it; the former, however, remained wholly unaffected, 
and a month afterward was still perfectly healthy, having only a 
slight scar where the inoculation had been made. 

Not to rest so important a matter upon a single trial, however 
conclusive it might seem, essentially the same experiment was repeated 
on July 24. Another porous cell was used, and the filtermg done 
as before. This time two Bartlett pears were inoculatea with the 
unfiltered solution (Exper. 387 and 388), and two with the filtrate 
(Exper. 389.and 390). Both the former gave signs of blight in 
three days, by the tissues turning brown for a quarter inch around 
the puncture; in two days more this had extended to nearly an inch, 
and No. 387 was removed for microscopic examination. No. 388 
was left on the tree six days longer, turning brown nearly through- 
out; upon cutting open, only the stony and other solid tissues 
remained, the soft tissues having been changed into liquid by action 
of the bacteria, and this nearly all escaping at the opening made 
by the puncture left an unoccupied cavity. But, as in the former 
trial, the inoculation with the filtrate produced no effect. This is 
accepted as a complete demonstration that the juices accompanying 
blight will not induce the disease in any form when freed from the 
blight bacteria. 

Having shown that the juices accompanying the bacteria are inca- 
pable of producing the blight, it is desirable to show what action the 
bacteria will have when thoroughly isolated from all substances, 
solid and liquid, with which they are usually associated during the 
active stages of the disease. This was accomplished by a series of 
artificial cultures in an infusion of corn meal. The infusion was 
prepared by boiling corn meal with water, and filtering. The color- 
less nutrient liquid thus obtained was placed in various forms of 
culture vessels, and sterilized by heating. There was introduced 
into one of these vessels, in March, a tiny fragment of wood from 
the interior of a limb of Flemish Beauty pear, in which the disease 
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had been kept alive during the winter, from an inoculation (Exper. 
84) of the previous season. Five days afterward, the bacteria from 
the diseased splinter having multiplied to such an extent as to 
thickly fill the liquid, a small drop was transferred to another cult- 
ure vessel with sterilized liquid. It is evident that any substances 
that could be diffused through the liquid originally introduced with 
the splinter of wood, unless vitalized and capable of multiplication 
like the bacteria, would be so much diluted by this process that the 
drop transferred to the new culture could contain but a small per 
cent. of the amount first introduced. The second culture remained 
twenty days when a drop was transferred to a third. This was 
repeated through six cultures, and from the last, after an interval 




















SERIES A. 

No. of Date of : | Amount 
Galtate. Titention. Kind of Culture Vessel. of Fluid: 
301 March 27 Salmon culture tube_______- 20 cc. 
802 April 1 Salmon culture tube________ 20 cc. 
307 April 21 Sternberg culture flask _____- +, CG. 
309 April 24 Sternberg culture flask_____- 7 PCC 
310 April 27 Sternberg culture flask______ 4 ce. 
320 June 56 Test tube with Fol stopper__- 25 CC. 


362 June 13 Bartlett pear on tree________- 








of about three months from the beginning of the series, a drop was 
introduced into a Bartlett pear on the tree. If any of the unvital- 
ized substances brought into the first culture along with the bacte- 
ria, to which the disease might be ascribed, were still to be found 
in the drop used for inoculation, the quantity was assuredly so 
minute as to be inoperative, or to induce the disease in a very mild 
form. The result of the inoculation was, however, to thoroughly 
permeate the fruit with the bacteria by the ninth day, and to break 
down the soft tissues into a viscid liquid in the characteristic man- 
ner of the blight. The above table—Series A—gives the record 
number, the time of infecting, the kind of culture vessel, and the 
quantity of culture liquid in cubic centimeters used in each succes- 
sive culture. 

Another partially independent series—detailed in table B—gave a 


























SERIES B. 

No. of Date of : Amount 
Culture. Infection. Kind of Culture Vessel. of Fluid. 
301 March 27 Salmon culture tube_________- 20 cc. 
302 April 1 Salmon culture tube______.___ 20 cc. 
307 April 21 Sternberg culture flask _______- 4 ce. 
309 April 24 Sternberg culture flask __.____- 4 ce. 
314 May 22 Sternberg culture flask _______- 4 cc. 
822 June 5 Test tube with Fol stopper___-- 25 ce. 

364 July 13 Bartlett pear on tree___-_-_ 20. 








practically identical result, thus showing that it was by no means a 
matter of accident. 
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The proof is therefore absolute, so far as a biological demonstra- 
tion can ever be so, that the specific disease variously known as pear 
blight, fire blight and twig blight, is caused by the bacteria which 
are associated with it. For the snggestions which eventually led to 
this important and satisfactory result, I am indebted to Professor 
Prentiss of Cornell University. 

The bacteria which cause this disease—named by Professor Bur- 
rill, Micrococcus amylovorus—are not the bacteria of common 
putrefaction, or those which accompany the attack of higher fungi, 
as I have elsewhere shown *, for the latter when introduced into a 
growing pear are unable to overcome the living forces of the cells, 
and make no headway in disorganizing the plant’s tissues. It is the 
veriest nonsense, in the face of all the facts now at command, to 
pretend to account for the presence of bacteria in pear blight by 
saying that they are everywhere, in the air, in the water, the soil, 
even in our own mouths, and that when ‘‘fermentation” once 
begins one would expect to find them present as a matter of course. 
To give the reader some idea of the infinitesimal amount of truth 
in this assertion, it will be entirely safe to estimate that of the hun- 
dreds of kinds and uncountable myriads of individual bacteria 
about us constantly there is not to be found in a pear limb during 
active blight a greater ratio as compared with the specific pear blight 
bacteria,than one toa billion, and it is very doubtful if this is not far too 
liberal an estimate. There is no greater evidence, furthermore, that 
the germs of pear blight are constantly about us in the air, than that 
the germs of diphtheria or small pox are thus omnipresent. The 
ubiquitous bacteria, which are ever in mind and so constantly refer- 
red to, which are the bane of the investigator trying to maintain 
pure cultures, and of everyone wishing to keep organic matter 


unchanged, are for the most part quite innocuous, and in the pres- 


ent connection, uninteresting. 

The work of last year made it evident that the bacteria (i. e. the 
specific pear blight bacteria, Micrococcus amylovorus, as these are 
always meant unless otherwise stated) very likely gained entrance to 
the interior through the ‘‘delicate surface tissues of expanding 
buds.” The observations of this year have so fully confirmed this sug- 
gestion as to amount toa practical demonstration. The earliest 
spontaneous instances of blight were seen June 30, in a small, neg- 
lected hawthorn tree in a pasture. A large proportion of the 
branches bore dead leaves and flowers at their extremities. The fruit 
on the uninjured parts was at this time two-thirds grown, but on 
the blighted parts had not advanced beyond the flowering condition. 
As hawthorns were in flower in this section, about May 15 to 20, it 
is apparent that they could not have been attacked by the disease 
later than that date. There was, moreover, satisfactory evidence 
in the changed appearance of the tissues, that the disease had started 
in the flowers, or at points where there were no flowers in the tender, 
growing tip of the branch. The same observations were soon 
extended to a great number of other hawthorns, and to pears, apples 
and quinces. ‘The only reasonable conclusion to be drawn is, that 





*Third Annual Report, page 364; Amer. Nat., XIX, p. 1185. 
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the germs of the disease gained entrance to the interior of the . 
branches through the newest growth of the young shoots and the 
central parts of the flower, especially the moist nectariferous sur- 
faces, and for the most part not later than the middle of May. It 
had consequently taken more than a month for the disease, after 
gaining entrance, to make sufficient headway to kill enough of the 
leayes to render the injury conspicuous; a result entirely in accord 
with the observations made on the slow progress of the disease in cool 
weather, and the long time leaves may remain green after the limb 
on which they are seated is black with the disease. The generali- 
zation is warrantable from these and other published facts that, as a 
rule, the trees are attacked in spring, and the disease passes through 
a period of incubation of a month or more before becoming suffi- 
ciently conspicuous to attract attention, that in exceptional cases 
where shoots still continue to push out vigorously, or through the 
agency of insects,the attack is later in the season, possibly as late as 
midsummer. 


In order, if possible, to secure some data in regard to the rela- 
tive action of blight upon different varieties of pear, the following 
careful experiments were performed. On July 15 half a pear from 
each of these several varieties—Bartlett, Beurré d’Anjou, Buffum, 
Doyenné Boussock, Duchesse, Flemish Beauty, Mount Vernon, 
Seckel and White Doyenné—was laid upon a plate with a very little 
water, and all placed under a bell jar. A drop of watery infusion of 
blighted pear was then placed on the cut surface of each. Two 
days afterward the spot touched by the drop in each was brown, and 
on the Beurré d’Anjou, Doyenné Boussock and Mt. Vernon 
were a number of beadlike, milky drops, which in three days longer 
had become a few large drops. The other varieties now had the 
brown spot somewhat enlarged, sunken, and covered with dew-like 
drops the size of a pin head. Three days later and the relative con- 
dition was the same. In looking about for an explanation of the 
divergent action of the three varieties, it was soon found—in plac- 
ing the half pears on the plate three would nof lie level and they 
were unwittingly trimmed on the lower side, which enabled them 
to absorb more water from the plate to meet the requirements of the 
bacteria. — 


A like experiment was begun July 18. This time a slice half an 
inch thick from each variety of fruit, made with the most. scru- 
pulous care to have all cut alike, was placed on a plate with water 
and under a bell jar as before. Beside the varieties used in the last 
experiment there were added Keiffer, Lawrence and Sheldon, being 
twelve in all. ‘To make the inoculation thoroughly uniform each 
was touched once with the point of a pin carrying what would ad- 
here to it when put into the creamy portion of a blighted pear. 
Two days after the Keiffer showed no change, but all the others had 
a small brownish drop at the point of inoculation, and half a dozen 
or so colorless drops scattered within a radius of a quarter of an 
inch from it. No difference in the varieties could be seen, unless 
the Flemish Beauty and Sheldon were slightly less advanced. Three 
days later and the surface of each is covered with large drops, even 
as large as a pea, some of which have coalesced into still larger 
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masses. No difference in the varieties can now be seen, except that 
the Keiffer is a little behind. In two days longer mould set in and 
stopped the experiment. In generalizing from this it will not do to 
place much stress upon the action of the Keiffer pear, as the prob- 
ability is entirely in favor of the difference being accidental. 

The conclusion seems reasonable that so far as the green fruit is 
concerned, with an equal supply of sap in the different varieties 
there would be equally rapid and copious blighting. Upon this hy- 
pothesis the reason a Bartlett pear gives so much more pronounced 
results from artificial inoculation than a Seckel or Buffum is due to 
the larger per cent. of sap it contains. But we do not care to carry 
this argument far till the investigation 1s more complete. 

From the first announcement that bacteria were the cause of 
blight, it has been taught that in pruning away the diseased branches 
the knife should be constantly disinfected with carbolic acid or some- 
thing equally effective. All experience in artificial inoculation has 
shown that it is difficult to start the disease in any part of the tree 
except the young and succulent tissue at the growing ends of the 
branches or in the flowers and green fruit ; these are not the parts 
that are usually touched by the knife in pruning, and the precaution 
urged against spreading the disease with the knife seemed from this 
to be unnecessary. But there isno argument so good as a rigid dem- 
onstration, and hence the matter was subjected to experiment. A 
knife blade was thoroughly smeared with the exudation of a fully 
blighted Flemish Beauty pear and was then used to cut off a 
well ripened twig of this year’s growth from a Bartlett pear tree 
(Exper. 406); this was repeated on three other twigs of same tree 
(Exper. 407, 408, 409). ‘The trial was varied by cutting off half 
the length of vigorous sprouts which had started up from the 
base of two trees with a knife treated as before (Exper. 410, 
411, 412, 413). The knife was drawn several times through 
a freshly blighted branch of Bartlett pear, then used to cut 
off a branch of present year’s growth, fairly matured, on another 
Bartlett tree; repeatéd the operation (Exper. 414, 415). The next 
two experiments (416 and 417) were like the last but on a branch of 
last year’s growth. Of these twelve trials, done with far more 
thoroughness than is likely to occur in ordinary operations, only the 
last mentioned one conveyed the disease. The excisions were made 
on August 5th; an earlier date may have been more favorable to the 
disease, but on the other hand in practice the limbs are not likely 
to be cut so near the ends. There can be but one conclusion—that 
the danger of spreading the disease with the pruning knife is not 
great enough to warrant the extra trouble of keeping the blade dis- 
infected. 

A large number of experiments have been carried on in cultivat- 
ing the blight bacteria in various nutrient solutions, such as infu- 
sions of corn meal, starch, hay, cooked pear, sugar, barn-yard 
manure and nutrient gelatine, of which corn meal gave the best re- 
sults and sugar the poorest. In a day or two after introducing the 
least amount of virus into the culture liquid, say of corn meal, it 
became turbid with the great increase of the bacteria. In solid 
gelatine each bacterium formed a_ spherical colony which be- 
came large enough to be distinctly visible, but did not liquify the 
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gelatine about it as is usual with other kinds, and the colony did not 
long continue to grow. It is not, however, necessary to go into the 
details of these researches in this connection, the main economie 
deduction to be drawn is that the germs will grow in dead organic 
matter outside the tree. This is a more important fact than would 
appear at first thought. So lohg as it was not recognized, the mode 
of transmission of the disease remained obscure. Observation and 
experiment alike showed that direct infection from a neighboring 
tree or branch, even though the diseased branches touched the 
healthy ones, rarely, if ever, occurred ; the bacteria are imprisoned 
by the bark, or escape in a viscid substance that dries into a hard 
gum, and hence do not pass directly from the tree into the air; 
lastly, it has been shown that the germs enter the tree in early spring 
when but little living pear blight is to be met with. But, knowing 
that the germs may be propagated in hay infusion, and so far as ex- 
periments yet go, without losing any of their virulency, makes it 
clear that a marsh or any wet land rich in organic matter may sus- 
tain the disease, presumably for years, and aided by favorable winds 
and other conditions be the origin of an epidemic. 

The artificial cultures do not develop any transformations in the 
bacteria other than the formation of zoogloa, which are usually lob- 
ulated masses of definite outline. If a pellicle is formed on the 
liquid, which happens infrequently, these masses occur in it, but 
they are also scattered through the liquid. Apparently no spores 
are ever formed. 


Some attention has been given to the nature of the chemical 
changes which the bacteria bring about in the plant. The first and 
most obvious of these is the disengagement of carbon dioxide (car- 
bonic acid gas). Slicing up freshly blighted pear wood or fruit into 
a narrow vessel and just covering with water, bubbles of gas will 
begin to accumulate in course of an hour and gradually rise to the 
surface. If after atime the gas which has collected above the liquid 
be tested with a drop of lime water it will give the characteristic 
white film produced by carbon dioxide. 

The change has been said to give rise to butyric acid, but the most 
careful tests failed to disclose any trace of it. They were made by 
cutting up a portion of freshly blighted pear limb or fruit, adding 
alcohol and an excess of concentrated sulphuric acid, and heating. 
Although a peculiar fruity odor was developed, it assuredly was 
not that of butyric ether, as would have been the case had any 
quantity of butyric acid been present. A sound pear under the 
same treatment gave lke results. 


It is frequently called a putrefactive fermentation, especially by 
those who look upon the bacteria as accompanying and not causing 
the disease, and hence regard their presence asa mere matter of 
course. ‘There is, however, no good evidence to’support the pre- 
sumption. <A weak, not disagreeable but peculiar odor, is percepti- 
ble, but it is not the odor of rotting substances. Neither the bulk 


or time of keeping changes the quality of the odor until other bacte- 


ria have taken,possession of the mass. The taste of a blighted 
fruit is not offensive, nor is it peculiarly sweet or sour, but bland and 
indifferent. This indicates that it is not a putrefactive or even an 
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alcoholic fermentation. Another test was carried out for me by 
Dr. Babcock, the chemist of the Station. A freshly blighted pear: 
was distilled and the distillate tested by the delicate iodoform pro- 


cess, which consists in adding a little potassic hydrate, boiling and. 


again adding a potassic iodide solution of iodine.* Had there been. 
common alcohol, butyric alcohol or acetic ether present in quantity 
commensurate with the amount of material used and extent of the 


change in it, a yellow precipitate would have been seen; but it was ab-- 


sent. To make doubly sure, after allowing sufficient time for subsid- 


ence, a drop was taken from the bottom of the liquid and put under 
the microscope; a very few characteristic hexagonal crystals were thus. 
found. A trifle of alcoholic fermentation had evidently taken place. 


during the blighting, but not so much but that it might well be ac- 
counted for by the accidental presence of some true alcoholic ferment 
in minute quantity. A control test was made by distilling a freshly 
gathered, sound pear, and treating it in the same manner as in the 


other case; no trace of crystals could be found. A test of blighted. 


pear with Fehiing’s solution gave reaction for glucose, but not more: 


than one would get with araw potato. After all, while there may be: 


some alcoholic or even putrefactive changes taking place during ac- 
tive blight, the total product of the change is far too great to be ac-. 
counted for by either or both of these together. The substance. 
which is obtained by the action of the blight bacteria on the starch, 
unlignified cell walls and other substances of the plant tissue, is a. 


very viscid, creamy matter, soluble in water, and drying to a hard 


gum on exposure to theair. Without further explanation it may be 
said that so far as observation goes, and so far as tests have been 


applied, this seems to be one of the viscous fermentations, a class: 
whose physiology and chemistry has been but little studied, and the. 


investigation of which is beset with unusual difficulties. 


To sum up the conclusions to be drawn from the work of the year: 
pear blight, according to rigid proof, is due to a specific kind of bac- 


teria; the germs for the most part gain entrance to the tissues of the 


tree early in the season through the tender surface tissues of flowers. 


and new shoots; the disease passes through a longer stage of incuba- 


tion than heretofore recognized ; some peculiarities of the disease: 
may be explained by the varying per cent. of sap in the tissues, but. 


the resistance and susceptibility of different varieties has not yet 
been formulated; the disinfection of the pruning knife is practically 
unimportant ; the germs may grow in many kinds of dead organic 
matter outside the tree, and on again gaining entrance to it be able 


to set up the disease in its full virulency; no formation of spores or 


other transformations except the production of zoogloea have yet 


been detected; the chemical changes induced by the bacteria in the 


plant tissues are in part the formation of a gum and disengagement 


of carbon dioxide, but not of alcohol, butyric acid or any of this se- 
ries of compounds, at least to any important extent; and lastly the 
change is not putrefactive or alcoholic, but in all probability vis- 


cous. 
e 


*For exact method cf. Prescott’s Proximate organic analysis, p. 177. 
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SPOTTING OF QUINCE FRUIT. 
Morthiera Mespili Fckl., var. Cydonia, C. & LE. 


This fungus, Morthiera, which is always present to some extent on 
the leaves of the quince, and which was partially described in last 
year’s report,* wasthis year much more prevalent than usual. It did 
considerable injury to the foliage, in some instances causing it to 

: drop prematurely. It is, 
however, of the injury 
done the fruit that I wish 
to speak especially. On 
the fruit it forms circular, 
blackish spots with a red 
or white margin and a dot 
or two at the center. The 
spots are somewhat sunk- 
fen, and may be as much 
as a quarter of an inch in 
diameter. When numer- 
ous they coalesce into a 
deep brown or blackish 
surface, which may cover 
a considerable part of the 
frnit, over which is scat- 

5 tered a great number of 

Fig. 1.—Quince spotted with the fungus, Mor- minute dots containing 
thiera. Natural size. Original. the spores. The fruit is 
disfigured as shown in the cut, and its marketa- 
ble value is much reduced. Cutting open the 
fruit shows the pulp to be brown beneath each 
spot, not deeper, however, than the surface di- 
ameter. ‘The limit of the influence of the myce- 
lium is distinctly marked, and paring the fruit 
rather deeply would remove all traces of it. The 
edible and keeping qualities of the fruit are not 
in general materially affected—only its appear- 
ance, which detracts from its money value; but if 
the fungus attacks too early and too vigorously, Pis.?- Mycelium and 


spores of quince fun- 


the growth is checked and the fruit rendered Pe EF OS gi 
worthless; the latter is fortunately not often the Rep. 


case. No preventive or remedy is yet known. 








RoTrrina oF ‘TOMATOES. 


_The cause of the rotting of green fruit and the early decay of the 
ripe fruit of tomatoes, seems as difficult a problem to solve after an- 
other year’s observation and experiment as ever. ‘The disease, or 





*Third Annual Report, p. 371. 
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diseases, appeared this season in sufficient abundance, so that there 
was no lack of opportunity for observation. 

None of the fungi named in the last report could be traced 
through the winter of 1884-5, all track of them being lost when cold 
weather set in. The vines and rotting fruit of a row of tomatoes 
were permitted to lie undisturbed until time to use the ground in 
spring of 1885. It was then lightly spaded and tomatoes again set 
upon it. If the germs ofthe disease had multiplied in the decaying 
refuse during the winter, some evidence of it might be expected in 
its earlier or more abundant attack upon the plants grown at this 
place ; but no such result followed, the plants grew and fruited as 
finely and as free from disease as elsewhere on the Station grounds. 

The general aspect of the malady was somewhat different from 
last year. The brown rot did not so uniformly start at the apex of 
the fruit and produce a brown even surface with definite outline. It 
more often extended in an indefinite manner and gave a wrinkled 
appearance to the surface. A fungus, which was found in 1884, 
but from its infrequency seemed unimportant, appeared in great 
quantities this year. It is Macrosporium Solani KE. & M., named in 
1882,* and closely related to the Cladosporiums, of which some 
species is usually to be found associated with rotting tomatoes. It 
produces by its fruiting a blackish velvety surface not distinguishable 
by the naked eye from that formed by Cladosporium. ‘The spores 
are much larger than in the latter fungus and uniformly septate. It 
is often accompanied by a simple-spored fungus, Phyllosticta Solani 
E. & M.,+ which may, indeed, be but a later condition of it. Dry 
but fresh spores of the Macrosporium were inserted beneath the skin 
of a green tomato on September 30. After a number of days the 
same brown and wrinkled appearance as referred to above gradually 
overspread the fruit. Whether entirely due to the growth of the 
Macrosporium spores or not it is impossible to say. ‘lhe Gloeospor- 
ium described and figured in the last report{ was only seen twice 
during the season, and then in very small amount. Other observa- 
tions on this topic are given by Mr. Goff, the horticulturist, at page 
183 of this report. 


Lettuce Rwvst. 
Septoria Lactuce Pass. 


This disease has been very prevalent on the Station grounds du- 
ring both 1884 and 1885. It becomes conspicuous about the time 
the lettuce is large enough for table use. It attacks the oldest 
leaves first, and gradually works toward the center of the plant. 


*Amer. Nat., XVI, p. 1003. tlc. { Third Annual Report, p. 381. 
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The leaf first 
turns light then 
deeper brown, 
and gives the 
impression to a 
casual observer 
of simply becom- 
ing prematurely 
aged. When the 
disease is severe 
the lower leaves 
die faster than 
new onesare pro- 
duced, and the 
heads of lettuce 
are consequent- 
ly rendered unfit 
for use, or the 
plantsare entire- 
ly killed. The 
presence of the 
fungus does not 
appearto change 


Fig. 3.—Vertical section of leaf of lettuce passing through a R 
perithecium of Septoria Lactucz Pass. - Magnified 250 diame- the taste of the 


ters. Original. lettuce in any 
way; the injury comes from rendering the leaves less attractive, 
and from the partial or total killing of the plant. 

If lettuce in this condition is examined more closely, both surfaces 
of the leaf will be found to be covered with minute brown or black- 
ish specks, as fine as pin points, their great abundance giving the 
rusty color. These specks are the fruiting condition of the fungus 
which is the cause of the disease. The vegetative threads of the 
fungus are not visible, being concealed in the tissues of the lettuce; 
it is, therefore, an internal or endophytic species. Like all such in- 
ternal growers, the parasite sends its threads through the tissues of 
the plant, absorbs and appropriates its nutrient juices, and in due 
time begins the production of spores for its immediate and rapid ex- 
tension to other host plants. In this case a globular spore-case— 
perithecium—is produced just beneath the surface of the lettuce 
leaf, and in thisare formed great numbers of single-celled, elongated 
spores. The perithecium soon opens by a small pore at the top and 
the ripe spores are forced out from the center by the pressure from 
the constantly forming spores near the periphery within (fig. 3). 
The number of spores poured out from a single perithecium is enor- 
mous, and when the great number of perithecia which cover each 
leaf is considered, the provision for complete and rapid extension of 
the parasite is evidently adequate to explain its utmost prevalence. 

The fungus is Septoria Lactuce Pass. This name applies to the 
stage described above, in which as a parasite it is doing the greatest 
injury. The complete, sexual condition is not known, and what be- 
comes of the fungus when the lettuce leaves die is yet to be discover- 
ed, for there isa long hiatus between the death and disintegration of 
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the leaves and the reappearance of the fungus the next year, during 
which time other sorts of spores are probably produced to finally 
carry the disease to the new crop of lettuce; but all attempts at fol- 
lowing the course of development have so far proved unsuccessful. 
Passerini described the species in 1879,* but had already published 
the name with specimens found in 1878.+ It was also found in the 
autumn of 1879 by Saccardo,{ and is undoubtedly common through- 
out Italy. Ido not find it mentioned by German, French or En- 
glish writers. It isrepresented by a specimen in Ellis’ North Amer- 
ican Fungi (No. 345), collected at Newfield, N. J., also in 1879, 
and was found in the same year by Dr. Forbes, in Jllinois, and inde- 
pendently described by Peck as 8, Lactuce,§ but is not named in 
any local lists of the United States. This indicates that the fungus 
has only recently become sufficiently abundant to attract attention, or 
that it is recently introduced into this country. 

The fungus usually shows as black or brown specks on the green 
surface of the leaf, as already described, but occasionally the leaf be- 
comes dead and dry in irregular spots of a half inch or less in diame- 
ter on which the specks are more conspicuous. ‘This form has re- 
ceived a separate name, Septoria consimilis EH. & M.|| and appears to 
be the form that Peck’s description] applies to. It will, undoubt- 
edly, be found to be merely an incidental condition, but is not, how- 
ever, mentioned by the Italian observers. At any rate there is no 
essential economic difference in the two forms, and the technical 
difference may be left to the systematists. 

lt is not clear what can be done to prevent the spread of this dis- 
ease. The fungus being an internal grower, nothing can stop its 
progress in the plant after once gaining a foothold, but the extermi- 
nation of the plant itself. To test the effect, if any, of topical apphi- 
cations, a row of (Green Fat) lettuce was thoroughly sprinkled on 
July 15 with a saturated solution (one part in eighteen hundred) of 
salicylic acid, and the next row to it with a portion of the same dilu- 
ted one half. No apparent effect of any sort was produced, either 
upon the lettuce or the fungus. A row of (Green Dutch) lettuce 
was sprinkled at the same time with a saturated (10 per ct.) solution 
of borax. When the water had evaporated, fine crystals of borax 
remained in piaces on the leaves. No effect appeared to follow fora 
time, but after awhile the lettuce was completely killed, and pre- 
sumably the fungus with it, although the fungus was certainly not 
killed in advance of the leaf supporting it. If it is necessary to em- 
phasize the fact that external applications are in general nearly or 
quite useless on internal parasites these experiments will carry some 
weight. 





*Fung. Parm. in Atti Soc. Critt. Ital., II, p. 35. 

+Erb. Critt. Ital., II, 746, and also Myc. Univers., No. 1295. 

tMichelia, I, p. 527; II, p. 278. § Bot. Gazette, IV (June, 1879), p. 170. 
|| Jour. Mycology, I, p. 100. TAs 
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LetrucE MILpEw, 
Peronospora gangliformis DeB., 


This fungus at first appears 
in irregular patches half an 
inch or more across on both 
surfaces of lettuce leaves, 
either at first without altering 
the color, or changing it toa 
shade or two lighter green, and 
is visible as minute, colorless 
down or mold. The vegeta- 
tive threads of the fungus 
grow within the leaf and only 
come to the surface to form 
spores. It isrelated to the po- 
tato rot and grape mildew, hav- 
ing the same destructive hab- 
its on account of which it is 
sometimes called lettuce rot. 
When abundant it overspreads 
the leaves and soon makes 
them soft and rotten. At first 

i _ the outer leaves are affected 
Fig. 4.—A single branch of lettuce mildew aris- 


ing from the breathing pore of a leaf, and bear- and finally the whole plant 
ing spores; a end of a branch from which the may break down into a wet 


spores have fallen. Magnified 150 diameters. ; : 

riginal. putrid mass. The delicate 
white mildew on the surface, the only part visible to the unaided 
eye, is made up of tree-like branching threads (fig. 4) dilated at their 
extremities (fig. 4 a), each of which bears several colorless globular 
spores. The number borne by a single branch is very large; that il- 
Iustrated shows probably not more than half the original number 
of spores, for many dropped off in handling, and the others lay upon 
each other too thickly to be all drawn. 

The disease was observed on lettuce in the garden in September 
and October, and caused considerable rotting of thefoliage. It may 
occur throughout the season, but is most prevalent in spring and 
fall. It is not, however, likely to prove very troublesome to lettuce 
grown in the open air, although Smith* states that it sometimes en- 
tirely destroys the harvest of lettuce seed in England; but on early 
lettuce in the hot bed the reverse is true, and it may and often does 
sweep away the whole crop. It is especially troublesome through 
the Alantic statest but is also found westward], and may be expected 
wherever lettuce is forced. The best means known of controlling it 
is to keep the air about the plants as dry as possible. In the open 
ground the plants should be thinned and kept free of weeds, and in 
the hot bed the sash should be raised for the escape of the moisture. 
The application of lime to the foliage is also said to have some value. 

The fungus is common throughout this country and Kurope on 





- several species of wild lettuce and allied plants. It is on these that 


it forms its resting spores, which carry it through the winter and 


*Gardeners’ Chronicle, XX, p. 600. 
+Halsted, Rep. Conn. Bd. Agr., 1882; Farlow, Bot. Gaz., VIII, 1883, p. 318. 
¢Burrill, Bull. Il. Mus., 1, 1876, p. 55. 
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start it the next spring, although they have been found on garden 
lettuce by Vize* in England, and may occasionally occur on it else- 
where. 

ROTTING OF CHERRIES AND PLUMS. 


Oidium fructigenum S. & K. 

Von Thiimen in his work on the fungi of fruitst says that un- 
doubtedly this fungus is to be considered the most widely distributed 
and perhaps the most noxious and destructive of all kinds that oc- 
cur upon fruit; a statement especially applicable in this country in 
relation to cherries, plums and other stone fruits. The loss of plums 
and cherries from rot before they are gathered from the tree is very 
large, detracting heavily from the profits of their cultivation; this 
rotting is almost solely due to the attack of this single species, Even 
after harvesting the rot caused by the growth of the spores of this 
fungus, which are adhering to the fruit when gathered, adds greatly 
to the loss of a naturally perishable crop. 

The fungus consists of colorless, much branched and septated 
threads permeating the tissue of the fruit and causing it to turn 
brown and decay, the surface of the fruit changing to brown, more 
often a light brown, at the same time. When the fungus produces 
spores, which does not always take place at once, being largely con- 
trolled by the amount of moisture in the air, the surface of the fruit 
is covered with tufts, more or less distinct and about one sixteenth 


inch high, of dirty-white or gray pulverulent fruiting threads. The ~ 


tufts are somewhat compact, but readily fall into dust when rubbed. 
On apples and similar fruit they are at first distinct and pustular, 
. but soon coalesce and become continuous; on plums and cherries the 
tufts are generally larger and less regular. 

The fruiting threads consist of short sections, each a little 
more swollen as they approach the ends of the threads where 
the sections are elliptical. The sec- 
tions when ripe are separated and 
form the spores. When well grown 
in moist air they are abundantly dich- 
otomous, as shown in fig. 5 (one 
thread is shaded and the other not to 
render them more distinct), a feature 
not well shown in any of the illustra- 

tions Iam familiar with, and Von 
\ Thiimenf has described and figured 
them as unbranched. The branches 
grow at the extremities, giving rise 
to new spores until the full length 
and maturity is attained, then the 
end spores successively drop away. 
| Although this is a common fungus 

Fig. 5—Two fruiting threads of and known almost from the days of 
Oidium fructigenum, before the JT innzeus, it does not seem to have 


spores have begun to fallaway. Mag- : : 
nified 250 diameters. Original. been very carefully studied; Euro- 








*Gardeners’ Chronicle, X XI, p. 418, and illustrated in Smith’s Diseases of Crops, 
p. 275. 
+ Fingi Pomicoli, p. 23. 
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pean authors are considerably at variance and very brief in their ac- 
counts of its habits. It is said by different writers to occur on the 
green, ripe or fallen fruit. Observations here show it to occurat all 
stages of the fruit’s growth and decay. When the fruit is attacked 
before it is ripe, it usually remains hanging to the tree through the 
winter, even till fruit is ripe again, and spores of the fungus are to 
be found on it during the whole time. 

On May 8 a few spores from the dried remnant of a cherry, which 
had hung on the tree since the last fruiting time, were sown in water 
on a glass slide. They germinated within two hours by pushing out 
a vegetative thread from one end. This experiment was a number of 
times repeated, and the spores always grew with readiness. On May 
13 the inner surfaces of several cherry flowers were wet with a 
drop of water and spores from the same source placed on the moist 
spots. They were also sown on the moist surface of a leaf 
and covered with another leaf. The twigs bearing the flowers and 
leaves were put into water under a bell jar to keep them from wilt- 
ing. In twenty-four hours the spores had grown sufficiently to kill 
the tissues about them and turn them brown; in the case of the 
leaves the discoloration extended through the leaf and was equally 
conspicuous on the opposite side from the one on which the spores 
were sown. I could not satisfy myself to what extent or in what 
manner the fungus had penetrated the leaf, but it certainly found 
entrance, although it also formed abundant mycelium on the surface. 
Within a week the fungus had killed the flowers in which it was 
sown and passed down the pedicels, the extent of its progress being 
accurately marked by the death of the tissues. Dissection showed 
that the fungus threads were for the most part ; 
passing down the pedicel just beneath the outer 
wall or ‘‘skin,” as shown in fig. 6, and not 
accompanied by mycelium on the outer sur- 
face of the pedicels. The flowers and leaves 
on which spores were not sown were still as 
fresh as when gathered. The twigs were still 
left under the bell jar and after some days the 
fungus spread through the tissues of the cher- 
ry until every green part of it had been at- 
tacked and killed, and the surface covered 
with spores. 

Examining the trees, which hung very full 
of blossoms at this time, there was no difficulty 
in finding dead flowers. Dissection of the 
pedicels disclosed the same growth of mycel- 
lum as in those of the experiment. Placing 
these dead flowers under a moist bell jar they 
gave inside of forty-eight hours the usual co- 
pious development of spores. By this time 
the flowers on the two or three dozen very : 
large trees of the orchard had shed their petals; reais Old ina. tenes 
a careful examination and estimate showed the pedicel of a flower: 
that full five per cent had perished from the (.fiyeais of the fungus. 
attack of this fungus. “skin” or outer wall of 

By June 15 the cherries had reached full 5) dinmeters, Ognifed 
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size but were yet green; some showed rot in various degrees, and a 
few were covered with spores. Those which were brown but with 
no spores, when placed in a moist bell jar over night (twelve hours) 
developed them in profusion. 

When the cherries ripened, those touched by the dry mummied 
ones still clinging to the tree soon developed rot, these transmitted 
it to others in contact with them, and thus a whole cluster would 
be brought to decay. The rotting ones produced, especially if the 
weather was somewhat damp, a thick coat of spores. The spores, 
both from the freshly rotted and the mummied cherries, were dis- 
persed by the wind over the entire crop, and led to a variable amount 
of rotting. The results were the most marked shortly after a light 
shower or mist, or during very damp days, and particularly at the 
point of contact of two fruits, where a drop of water was held long 
enough to permit the fungus to germinate and become established. 
There can be no doubt of the power of the germinating threads of the 
fungus to penetrate the uninjured skin of the fruit, at least of plums 
and cherries, although in experiments on peaches Peck* concluded 
that this was not possible; as also did Smitht who used apples, and 
Halliert thought the fungus only entered through rifts or stomata. 
Tt seems to me these failures may have been due to neglect in put- 
ting the fruit experimented on in a sufficiently damp atmosphere. 
Just here lies the reason why this fungus does not annually destroy 
the total crop of cherries and plums, even the flowers, foliage and 
perhaps the trees themselves—the lack of a sufficiently and continu- 
ously moist atmosphere; my experiments certainly warrant this con- 
clusion, and ordinary observation will to some extent confirm it, for 
every grower knows how much the rot is increased by moist weather 
and light rains after the fruit has reddened, far beyond what can be 
accounted for by the fungus gaining entrance through injured spots. 

Although the dead and dry fruit upon the tree only has been 
spoken of as a source of infection, it is not the sole one, and often 
may not be the chief one. Fallen fruit supports the fungus to an 
unlimited extent, and also that in cellars and pits. An interesting 
estimate was made of the rapidity of spore production under fayora- 
ble circumstances. A few spores (not counted) were inserted beneath 
the surface at a single point on each of several ripe black raspber- 
ries, which were placed under a moist bell jar in a living room. At 
the end of twenty-four hours a careful estimate placed the number 
of spores formed at each center of infection at five thousand. It 
took but six days to entirely clothe the berries with a close felt of 
spores, which of course were too numerous for computation. 

One would suppose there could be no doubt of the destructiveness 
of this rot, and yet a curious claim has been started for it, as pos- 
sessing antiseptic and fruit preserving qualities. This was first pub- 
lished by Von Thiimen |, in a Vienna agricultural newspaper in 
1875. His observation was that pears lying on the moist earth under 
the tree, well covered with Oidium, did not decay after weeks of 


*Thirty-fourth Rep. N. Y. St. Mus, Nat. Hist., p. 35. 
*Gardeners’ Chronicle, XXIV, p. 52. 

**Quoted by Frank, Krankh, d. Pflanzen, p. 615. 
*Landw. Wochenblatt, No. 41; Fungi Pomicoli, p. 23. 
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lying there, while those free of the fungus began to decay in a few 
days. Under a summer apple tree also, the antiseptic influence of 
the fungus seemed evident, for ‘not only were apples, which were 
lying in the grass and covered with the fungus, preserved for 
weeks, but when a portion only of the apple was affected, that 
part withstood decay longer than the remainder of it. Hallier has 
explained the matter in a fairly satisfactory way, judging by the 
statement of Frank * who approves of the explanation, by supposing 
that the fungus does not permit yeast or similar things to gain access 
to that part of the fruit. 

Observations directly bearing on this point were made as follows: 
September 26, an apple still hanging to the tree was fully envel- 
oped with the fruiting tufts of Oidium, the tissues of the apple 
throughout being a uniform light brown. The outside was removed 
to make herbarium specimens, and in twenty-four hours it was again 
covered with a growth of spores. The apple had a pleasant fra- 
grance, and tasted sweet, like good dried apple. There was not the 
least mustiness or disagreeable quality It compressed between the 
fingers in the same way as moist dried apple, and pulled apart with 
like tenacity. Under the microscope no foreign substance but the 
mycelium of the Oidium could be detected, and there was a total 
absence of all bacteria and yeast. In the spring previous a similar 
observation had been made on a Rhode Island Greening apple taken 
from the cellar. It bore a small, brown discoloration on one side 
and was laid on the table to await examination. In the mean time 
it gradually turned brown throughout, and exhaled a very agreeable 
odor. After a time black specks appeared on its surface, which 
proved to be the spore perithecia of Spheropsis malorum Berk., a 
fungus not known to have close relationship with the Oidium. The 
texture and qualities of the apple when cut open did not differ materi- 
ally from that described above, it only being of a somewhat deeper 
brown color. Again no bacteria or yeast were present. In both 
cases the apples after being cut were exposed to the air of the room 
for days without decay setting in. 

Without entering upon further observations, the generalization 
may be ventured, that in many cases the higher fungi do not of 
themselves produce the kind of decomposition known as rot or decay; 
to accomplish this they must be aided by bacteria or similar agents 
of fermentation. Doubtless such destructive Species as the Peronos- 
pore of potato rot and lettuce rot, are not the direct cause of the 
offensive putrefaction, but it is due to the bacteria associated with 
them. We very properly hold the higher fungus accountable for the 
result, however, for it first produces by its growth those chemical 
products upon which the bacteria are able to thrive. The products 
of the bacteria in turn, which in some cases are as harmful to higher 
fungi as to the tissues of a flowering plant, do not in these instances 
check the growth of the fungus, but rather contribute to its main- 
tenance and activity. It is a true commensalism, each promoting 
the welfare of the other. The inability of the usual putrefactive 
bacteria to overcome the resistance of the living cells, and_ start 
decay, has been well illustrated by numerous experiments performed 


*Krankheiten der Pflanzen, p. 615. 
17 
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in connection with other topics, and particularly by the ineffectual 
inoculation of green tomatoes with bacteria, taken from a rotting 
fruit, in which was only bacteria and fungous mycelium*, This 
fact is, indeed, the safeguard of all living things against annihila- 
tion by bacteria. 

Herein, it seems, lies the explanation of the preservative action 
of the Oidium on apples, if we can call it such: the bacteria not 
gaining access to the interior of the apple at the outstart, the fun- 
gus brings about changes, such as the removal of free sap and the 
production of sugar, and it may be other substances, which eventu- 
ally prove unfavorable to bacterial development, in an analogous 
way to that by which the housewife forms a preserve of fruit which 
is not readily attacked by bacteria. 

Such exclusion of bacteria from fruit attacked by fungi, cannot, 
from the nature of the case, be common enough to have in itself 
much economic importance, and we may turn at once to the more 
important problem of saving the fruit from the fungus and the bac- 
teria at the same time. It is evident this could be done with fair 
success if keeping the fruit dry were a feasible thing, for this would 
prevent the germination of the spores on its surface. Some control 
may be exercised over the abundance of the fungus, however, by 
removing and burning all dead fruit remaining on the tree after the 
crop isharvested, which can best be done when the leaves have fallen. 
Whenever practicable, hogs may be kept under the trees from flow- 
ering time until the fruit is gathered, to pick up dropping fruit, 
which otherwise becomes the medium for the production of spores to 
carry the rot to the fruit on the tree. By attending to these pre- 
cautions, the producer of cherries and plums, upon which this fun- 

us is the most destructive, will save many dollars annually. 

Those who desire to examine the literature of the subject must 
bear in mind that different authors treat of the fungus under differ- 
ent names, the most common of which are, beside the one given at 
the head of this article, Monilia fructigena Pers., Qospora fructigena 
Wallr. and Torula fructigena Pers. There is no well fixed vernacu- 
lar name. 


DISEASR OF CLOVER-LEAF WEEVIL. 
Entomophthora Phytonomi Arthur. 


In the latter part of May, great numbers of pale green larve, 
nearly an inch long, were found clinging to the grass and clover of 
the meadow, and apparently dying from the attack of some fungus. 
Soon after the first of June they could no longer be found. Again 
in October and November the same larvee appeared abundantly on 
the lawn, and attended with the sume fungous parasite. 

The insect has been identified by Prof. J. A. Lintner, tate Ento- 
mologist, as Phytonomus punctatus (Fabr.), the clover-leaf weevil. 
It is common in Europe, where it is not considered especially barm- 
ful. It was first. definitely recorded in this country by Rileyt in 1881, 


Rk Abed i PR a Aah celTAsh GR e eT OR awe 
Third An. Rep. N. Y. Agr. Exp. Station, p. 379; Amer. Nat., XIX, p. 
1185. 


+ Amer. Nat., XV, p. 751. 
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from Yates Co., N. Y., where it was doing much damage by feeding 
upon the clover plant. In 1882 it was algo reported in quantity in 
Wayne Co., some forty miles north of the locality in Yates Co.* Bya 
letter from Prof. Lintner I learn that. its range is now greatly 
extended, being abundant in the vicinity of Buffalo, N. Y., and re- 
ported from Indiana and elsewhere. It has so far proved in general 
a very injurious insect,+ although upon the grounds of the Station 
(this being the first year of its observance), it was not especially so, 
which may be accounted for by the advent of an epidemic disease 
that carried off the larve in great numbers. 

The sick larve of all ages crawl up the herbage during the night, 
and instead of again concealing themselves near the ground on the 
approach of light, as the healthy ones do, ascend as high as possible, 
and if on grass, coil themselves in a horizontal position about the apex 
of the blade (fig. 7), or if on other objects, take a position as nearly 

2 similar as the shape of the object permits. If dis- 
turbed before the middle of the forenoon, the major- 
ity are still able to crawl, although sluggishly; by 
noon most of them are quite dead, but unchanged in 
appearance. It will be found that they cling to the 
leaf with greater tenacity than during life. Exam- 
ining the underside of the body will disclose the fact 

Fic. 7. that delicate, colorless holdfast¥have grown out from 

Fig. 7.Sick lar- ‘he median line, which attachifig themselves to the 
ve of Phytono- leaf, hold the insect firmly in place. Late in the 
ey heer as afternoon, the body has changed from the normal 
tip of a blade of yellowish or pea green and smooth appearance to 
F diatiatene Oo velvety gray. The next morning there is only a 
mel. small, blackened and shriveled mass remaining, 





while the surrounding foliage is powdered with a whitish, clinging 


dust, composed of the spores of the fungus. If some of the 
dead insects had been placed on a pane of glass, and a tumbler 
inverted over them during the night, they would have shrunken less, 
and been covered with a white fleecy growth, while on the glass, 
surrounding each body, would have been a white halo of spores two-' 
thirds of an inch in diameter, such as everyone has observed about 
dead flies on the window in autumn. This is the general course of 
this rapid and fatal disease. 

Dissecting a sick larva before death has occurred, a close net 
work of fungous threads will be found among the muscles which line 
the wall of the body. They are profusely branched, colorless, with- 
out partition walls, the contents finely granular and with or without 
vacuoles, or clear spots, of variable’ size (fig. 8). This mycelium 
grows rapidly and soon encroaches upon the body cavity of the in- 


*Lintner, First An. Rep. Insects of N. Yu, op. 262, 
tCf. Riley, Rep. U. S. Dept. Agric., 1881-2, p. 172. 
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sect,encompasses the various organs, finally absorbing the juices and 
filling up the body with a solid mass of the ® Zz 

fungus. The mycelium does not, however, 3 
enter the trachew or the alimentary tract. 
Cutting a larva in two at this stage of the 
growth of the fungus, the interior will be 
found sufficiently firm not to collapse, with | 
a hole at the center larger than would be 
made by a pin, and no juices to escape. A 
This is not true for all cases, however, for Fig. 8.-Mycelium from 
frequently mortification due to a bacillus oe eg 50: ioe inate 
sets in and changes all the organs into a Original. 

slate colored liquid, at the same time checking the growth of the 
fungus. The advent of the bacillus and the changes due to 1t may 
be dismissed as accidental. 

Before the body is filled with mycelium the rhizoids or holdfasts 
have already been pushed out from the ventral surface of the body. 
These consist of branches from the mycelium, which flatten their 
ends firmly against the object on which the insect rests ; they may 
grow a sixteenth of an inch in length if the supporting object is not 
reached sooner. 

After a time great numbers of mycelial branches place themselves 
closely side by side, penetrate the skin of the larva, and form a solid 
layer, or hymenium, about the whole insect except its head. The 
projecting ends of the threads give the velvetry gray appearance to 
the surface at this stage. On the end of each branch is now formed 
a single oblong spore; some of the branches, however, are enlarged 
and sterile. The development of the sterile and fruiting branches 
and of the spores is shown in figure 9. 





The spores are oblong, rounded at both ends, one-celled, with thin — 
walls and colorless, granular contents, and are comparatively large.* | 


This is their ap- 
pearance when 
© fresh (fig. 10 M); 
spores from,a dry 
specimen five 
months old, mount- 
ed in water for ex- 
amination, present- 
ed a clear spot at 
the center, and had 
one end somewhat 
pointed (fig. 10 N). 


Fic. 9-Ent, Phytonomi: A fertile thread with it The spores, germs 
ig. 9.—Ent. Phytonomi: ertile thread with its . e 
branches and spores, abe A successive stages in oe de- nate in water by 
velopment of the spore 5 two young fertile threads ; 7 

T ends of sterile threads. Magnified 430 diameters. pushing out eke ue 
Original. several vegetative 


threads (fig: 10 A), which grow tortuously to many times the length 
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*The technical description of this fungus with measurements appears in the 
Bot. Gazette for January, 1886. 
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of the spore. ‘These are summer or temporary spores, i. e. 
tain their vitality for 
only a short period. In 
several trials, spores 
which had lain upon 
glass in the room for 
five days, almost entire- 
ly failed to germinate. 
Probably out of doors 
they would last a little 
longer. The similar 47 
spores of the fly fungus 
are said to retain their Be 
germinative power for Fig. 10.—Spores of Ent. Phytonomi: M six fresh 





Z spores; N five spores trom a dried specimen; A 
two weeks. various stages of germination. Magnified 430 di- 


Fungi of this kind. ameters. Original. 
form resting spores inside the body of the insect, generally forming 
a light colored pulverulent mass. Resting spores of the fly fungus 
(EH. Muscz) are very rare; in a species infesting locusts* found in 
Iowa and Nebraska (E. Calopteni Bes. ), only the resting spore stage 
is known. Thus of most of the species so far recorded only one or 
the other stage is commonly met with. Different species of this ge- 
nus are found upon the cricket, cicada, mosquito, cut-worm, plant 
lice and cabbage worm.+ That on the cabbage worm, FE. spheero- 
sperma Fres., is much the most closely related to E. Phytonomi. It 
was first found in Germany in 1856,{ with only restin g@ spores ; in 
1869, the other stage of development was found by Brefeld, who 
named it EH. radicans from the notable holdfasts. He did not meet 
with the fungus again till 1875. He now cultivated it through a 
number of series, using a hundred and twenty healthy worms for 
each. These worms were infected by placing the summer spores 
upon them. Of the first series eighty-one took the disease, the oth- 
ers were killed by insect parasites or lost by changing to pupe. 
Sixty-two of the eighty-one died in a week with their bodies luxuri- 
antly covered with spores, the other nineteen showed few or no 
Spores, lived much longer, and finally dried up into mummies. 
Upon opening them they were found filled with a pulverulent mass 
of yellowish white spores—the resting spores. In the second series 
fifty produced summer spores, twenty-nine resting spores, and the 
remainder were lost. In the third series nine gave summer spores 
and thirty-eight resting spores ; inthe fourth twenty-nine gave sum- 
mer spores and fifty-four resting spores. The constantly increasing 
number of those producing resting spores ran parallel with obserya- 
tions out of doors, and the author is inclined to believe that earlier 
in the season (first of September) only summer spores are produced, 
and that finally there are only resting spores. § Although E. Phyto- 
nomi was observed till November 20, when cold weather set in, no 
mummied larvee were found and no resting spores ; no cultivations 
were made. 

The failure to discover the resting spores does not augur well for 





*Amer. Nat., 1883, p. 1280. +Cf. Winter, Krypt. Fl. v. Deutschl., I, p. 74. 
{ Berl. Botan. Zeit., 1856, p. 883. $ Schimmelpilze, IV, p. 100. 
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its re-appearance next year, although it is to the interest both of the 
cultivator and the scientist that it should beabundant. The former 
will thus have his meadows saved from the ravages of the weevil, 
and the latter can complete the study of the development and hab- 
its of a more than usually interesting fungus. It would, in fact, 
be a good thing for cabbage growers to have the cabbage worm fun- 
gus imported from Germany to accompany that insect and keep it in 
check. 

Where this fungus came from, it being a species heretofore unre- 
corded, is useless to conjecture. Although it is found on a newly 
imported insect, it is not known in the country from which the in- 
sect probably came. ‘That it may be a condition of the salmon dis- 
ease, or other water fungi, is not probable, as it is now generally ac- 
cepted that the supposed close relationship between the Entomoph- 
thore, of which our fungus is one, and the Saprolegnie or water 
molds belongs, as DeBary* says, ‘‘ to the history of errors.” 

The effective manner of the distribution of the spores is interest- 
ing. The insect climbs as high as possible, and is fastened to the 
object by holdfasts provided by the fungus, so the body may not fall 
off when dead. Locusts, attacked by the fungus already mentioned, 
act inthe same manner, but are held in place by their legs and claws 
simply.+ The spores when mature are projected to some distance 
from the body of the insect, its elevation aiding in the distribution. 
They are discharged in the night when the healthy larvee are feeding 
and most exposed, not being concealed beneath foliage asin the day- 
time. Thespores stick to any object they touch, and if alarvais hit 
the spores remain attached to it. And lastly, it being night time, 
there is more probability of the requisite amount of moisture being 
present to insure germination. ‘Taken as a whole it is an admirable 
device to accomplish the speedy and effective distribution of short 
lived spores. 

WEEDS AND THEIR FuNGOoUS PARASITES. , 

The desirability of keeping cultivated ground free of weeds is gen- 
erally acknowledged, as well as the advantage secured by clearing all 
waste corners and spots to prevent re-seeding, as far as possible. 
The abstract propositions are not likely to be disputed, but in practice 
they need to be enforced by numerous illustrative arguments. An ob- 
servation touching upon this matter was undertaken in the following 
manner: A strip of land from an old pasture was ploughed in spring 
to afford additional garden room. It was laid out into plats of one- 
twentieth of an acre each, one of which about the middle of the 
strip was permitted to lie untouched. It of course sprang up to 
weeds, although being the first ploughing, after so long ‘a lapse of 
time, their appearance was at first rather slow. For some reason, 
not obvious, the north half soon eclipsed the remainder in the quan- 
tity and luxuriance of its vegetation, among which the Canada thistle 
was most conspicuous. The soil and weeds remained undisturbed 
till July 15, when the Canada thistles and the largest of the other 
weeds were removed from the north half, counted and destroyed. 
The result is given in the annexed table. ‘The ground on the south 
half was still partly bare and the weeds were mostly small, so 1t was 


*Morph. u. Biol. d. Pilze, p. 172. +Osborn, Amer. Nat., 1883, p. 1286. 
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WEEDS GROWING ON ONE-J'WENTIETH OF AN AGRE DuRING 1885. 
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left untouched. At the close of the season, on Oct. 13, the whole | 


plat was cleared, and the individual plants of each kind counted. 
The table shows the result. At the time of the first counting the 
pigeon grass had mostly headed, while the foxtail grass, which so 
much resembles it as not to be readily distinguished by the common 
field laborer, was still small. At the last counting there was little 
of the former present, and on account of the difficulty of separation 
it was all counted in as foxtail. 

By looking at the totals it will be seen that nearly nine thousand 
individual weeds grew on this small piece of ground during the sea- 
-son. As the majority of these were enabled to reach an ample de- 
velopment, the number of seeds produced, when estimated by the 
tables given by Lazenby,* Sturtevantt and other observers, is 
so enormous as to form a sufficiently startling commentary on toler- 
ating weeds in waste corners. But half of this number was Canada 
thistles—if we subtract these the totals will stand as follows: 


All weeds. Can. thistles. Other weeds 





Ocha north Hats dawn Ao 4065 s— | 2060 = 2005 
Cbs, ABOU UO) PA wee cee Pe ee 1924. — 270 = 1654 
Dh tice ioe wabig a) OO dks 5989 — 2330 os 3659 
LBie Wgeedies. ccvecampprct Sura 5, ust et 2 28387 — 2050 — 787 

GT AL fo blend aeot se 3 8826 — 4880 = 4446 


A striking indication of the commonness of the plants of this list 
is the fact that three fourths of the forty-five species enumerated 
bear the names given them by Linneus, the ‘‘ father of botany,” 
and part of the others were originally named by him, the names hay- 
ing been changed since. It is a somewhat different list, however, 
from what one would obtain on ground kept under the plow for a 
number of years. Such plants as three-seeded mercury, anemone, 
aster, St. John’s-wort, sumach, raspberry, golden-rod and the clovers 
are not usually counted among the weeds of hoed ground, while such 
universal and noxious weeds as purslane, May-weed, chick-weed, 
mustard, pepper-grass, carpet-weed, cockle-bur, etc. are conspicuous- 
ly absent. In the usual garden soil there would undoubtedly have 
been more individuals, making it necessary to count and remove the 
larger ones several times during the season, in order to give alla 
fair chance to grow. ‘The observation, in fact, very well represents 


the luxuriance and kind of vegetation of the borders of fields, hedge- - 


rows, neglected corners and similar adjuncts of cultivated ground, 
which too often are permitted to go undisturbed, unless to be mown 
in autumn because of their unsightliness, and in this connection it 
conveys an admonition of no uncertain note. 

The help from parasitic fungi, which the cultivator receives in 
keeping weeds in check, is not as a usual thing well recognized, and 
yet is worthy of attention. It is rare that any of these parasites are 
sufficiently aggressive to exterminate a weed even in a limited local- 





*Third An. Rep. Ohio Agr. Exper. Station, p. 158. 
+First An. Rep. N. Y. Agric. Exper. Station, p. 86. 
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ity, but they domuch to weaken the growth and keep them in check. 
The Canada thistle rust, mentioned in the last report of the Station,* 
usually prevents the formation of seeds, and permits the plant to 
make but a feeble growth. Some seasons at least its activity must 
be an item of considerable moment, and as it is not known to in- 
habit other plants in this country, it is to be encouraged. A less 
effective parasite of the same plant is the white rust (Cystopus cubi- 
cus Léy.), which forms white blister-like patches on leaves and stems, 
of irregular shape but usually elongated, and an eighth of an inch 
or more long. It is not confined to the thistle as in the case of the 
dark rust, but attacks several related plants such as the rag weed and 
wild wormwood. It was also found this season in unpleasant abund- 
ance on our beds of salsify, giving the foliage quite a spotted and 
whitened appearance. A surface mildew (Erysiphe lamprocarpa) 
makes a white cobwebby mould over several kinds of thistles, cockle- 
bur, various stick-tights and other noxious weeds. 

Another one of the white rusts (C. Portulace Lév.) is confined to 
the purslane, and the cultivator should look upon its white mottling 
with the reflection that even this audacious and over corpulent plant 
has its natural enemies. 

The pigweed, the one whose tender foliage is sometimes eaten for 
greens, 1s beset by a number of fungous enemies, which spot and rid- 
dle its leaves, besides a Peronospora (P. effusa Rabh.) which often 
takes enough of its nourishment to considerably enfeeble the plant. 
This Peronospora does not induce rot as in the case of the nearly re- 
lated forms on lettuce and potato, but builds patches of dirty white 
felt on the underside of the leaves on which the spores are produced. 

The redroot, which also takes the name of pigweed in many local- 
ities, has a white rust of its own, and is also infested with Various 
microscopic fungi which taken together result in no slight drain 
upon its forces. And so we might continue through the whole list 
of weeds, each would be found to be beset by its natural enemies, 
which in many cases are confined to them alone, or only spread to 
plants which are not especially prized by the cultivator. It is evi- 
dently well to bear in mind that the parasitic fungi are not all bad, 
but that some are even beneficial by preying upon troublesome plants 
and insects; recognition of one’s friends is also a desirable thing, and 
hence the wisdom of giving some attention to the identification of 
such parasites and to their habits of life. 


*Third An. Report, p. 385. 


* Report of the Chemist. 





The work in the chemical department of the Station for the past 
year has been similar in its nature to that of the two preceding 
years, having been largely devoted to the examination of foods and 
milk in connection with the several feeding experiments. (See report 
on feeding experiments by the director). Owing to the assist- 
ance of a chemist in the laboratory, many more determinations have 
been made, and time has been found for some investigations upon 
the properties of milk and upon the artificial digestion of fodders 
(see report of assistant chemist on thissubject). Daily observations 
have also been made upon the amount of sunshine received at 
the Station. A detailed account of the analytical work accom- 
plished is submitted. : 

MiLtK.—300 partial examinations that have included determina- 
tions of specific gravity, solids and fat, and the determination of the 
specific gravity in nearly 400 other samples; also 225 churnings in 
duplicate. 

ButrER.—9 analyses. 

FoppER.—60 complete analyses and 50 determinations of albu- 
minoids and their digestion in different samples of feed. 

Water.—Monthly examination of the drainage water from each 
of the three lysimeters, and frequent examinations of water from the 
drains through the experiment plats; 8 examinations of waters for 
private parties. 

SoRGHUM.—3 examinations for sugar, 

Besides the above there is in progress at the date when this report 
is presented (Dec. 1), several fodder analyses, and about 20 analyses 
of butter. 


A Stupy oF THE Fat GLOBULES OF MILK. 


When milk is examined with a sufficient magnifying power, it 
appears as a colorless liquid, in which are suspended an immense 
number of transparent globules, having a high refractive power, 
which gives them their characteristic appearance of bright objects 
with dark margins. The structure of these globules, which consti- 
tute the fatty portion of the milk, has been the subject of consider- 
able controversy. By some they are supposed to be surrounded by 
a thin membrane, and are therefore cells filled with fat. Others 
consider them as particles of free fat, in the form of an emulsion, 
with the serum of the milk. Others still contend that the albumi- 
nous matter of the milk is attracted and in some way condensed upon 
their surface, forming what is called a haptogenic membrane. 

Before considering the evidence in favor of either of these hypoth- 


*S. M. Babcock, Ph. D. 
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eses, if 18 necessary to examine briefly the nature of emulsions and 
the conditions under which they exist. The term emulsion is usu- 
ally applied to mixtures of oils with other liquids, as water, for which 
they have no natural affinity. These mixtures are prepared by 
means of a third substance, which is soluble in the aqueous por- 
tion, and gives it a certain viscosity. For this purpose saccharine, 
mucilagenous, or soapy matters are usually employed. Any sub- 
stance, however, that renders a liquid capable of forming bubbles 
when shaken withair, that remain for some time without breaking, 
is a suitable agent for this purpose. The emulsion is formed by 
triturating or vigorously stirring the substances together, by which 
means the oil is broken into small particles, which do not readily 
unite with each other, being separated by a thin film of liquid anal- 
ogous to that which separates the bubbles of air in foam or soap 
suds, 

It is essential in the preparation of emulsions that all of the ingre- 
dients be ina fluid condition, as they are then more easily divided, 
and assume a spherical form, which is more conducive to the per- 
manence of the mixture than are the irregular forms which occur 
when solids are taken. 

A true emulsion, when once formed, may be diluted to a large 
extent without destroying its properties, but afterwards if allowed 
to stand for a sufficient time, the fatty portion will separate, form- 
ing a layer, which, however, is still an emulsion and not free fat, 
the globules being separated from each other by a film of liquid, and 
may be again diffused throughout the whole volume by gentle shak- 
ing. Alcohol and acids are quite incompatible with the formation 
or permanence of,emulsions. 

The analogies which exist between artificial emulsions, prepared 
as above, and milk are numerous, and in many cases quite obvious. 
Some of these which bear upon the structure of the globules will be 
reviewed. 

1. The microscopic appearance of the fat globules is identical in 
the two. ‘The only notable difference being the greater variation in 
the size of theglobules in the artificial emulsion. The sharp refract- 
ive rings which surround the globules of milk, and which have 
often been mistaken for a membrane by the unskilled, are equally 
sharp in an artificial emulsion of the same fats. 

2. The separation, on standing, of the globules as cream, in 
which they retain their form and microscopic appearance. This is 
promoted in milk and in artificial emulsions alike, by dilution with 
water, whereby the suspending liquid is rendered less viscous, and 
permits the globules to move more freely. 

3. Effect of churning. It is well known that by sufficient agita- 
tion, at the proper temperature, the globules of milk become united 
into granules, and finally, by continuing the operation, into larger 
masses that constitute butter. ‘The temperature at which cream 
may be churned with satisfactory results has a narrow range (56°- 
70° F.); below 50° F. or above 80° very little butter can be obtained, 
and that is usually of poor quality; below 40° and above the melting 
point of the butter fats (90° to 100°) no amount of churning will 
produce butter. All of this is equally true of artificial emulsions 
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made from the butter fats. Below 40° the particles of fat are so 
hard that they do not readily adhere to each other when brought in 
contact, so that they retain their original size, but may become 
somewhat distorted and angular from ‘the blows received. Above 


the melting point of the fat in any emulsion, the globules become | 


more and more divided by agitation, so that they are continually 
going farther and farther from the state of butter, but in this case 
the globules always retain their spherical form. The following 
experiment shows that milk behaves in the same way. 

The number of globules in a sample of new milk was determined 
and found to be 159 in .0001 eubic millimeter. ‘This milk wasthen 
thoroughly stirred with an egg beater for several’ minutes, it being 
kept at 100° F, or several degrees above the melting point of its fat. 
The number of globules was ‘then determined again and found to be 
174 in the same volume. The stirring was repeated twice more 
under the same circumstances as before, the globules after each 
churning being respectively 231 and 283 in 0001 cubic millimeter. 

Another experiment of the same nature as the above, but in which 
the number of globules whose diameters were greater than one divi- 
sion of the micrometer: scale (.0024 millimeter), was also deter- 
mined, gave the following results: 

The total number of slobules in .0001 cubic weflHthetae of the 
milk was found to be 284, and the number in the same volume hay- 
ing diameters above 0024 millimeter, 136. After churning for 'sev- 
eral minutes at 100° F. there were found 350 globules in .0001 ¢.mm. 
and of these onlv 125 had diameters above .0024 mm., showing 
clearly that the number of small globules had been increased, and 
the larger ones diminished, % 

The microscopical examination of the milk in both of these exper- 
iments, before and after the several churnings, showed no difference 
in the appearance of the globules except that the number of small 


ones was largely increased. The globules were not distorted in the 


least, nor were any broken membranes discovered, although in the 
first case the number of globules had been nearly doubled by the 
churning. 

4. Action of ether. Probably the argument most often advanced 
in favor of a membrane has been that ether shaken up with milk 
fails to remove the fat, unless a little alkali or dilute acid be added, 
the veason assigned being that the membrane enclosing the fat pre- 
vents the ether from coming in contact with it, but that this mem- 
brane is dissolved by the alkali or acid and the fat set free. This is 
decidedly a misinterpretation of the fact, which could scarcely have 
been made by one who had tried the experiment, for while it is true 
that ether thoroughly incorporated with milk by shaking does not 
remove the fat, it is no less true that the ether itself is not separated 
but remains incorporated with the milk as an emulsion, and there 
is evidence that it is in combination with the fat. For while 
the butter globules of milk as seen in the microscope are highly 
refractive and have the peculiar appearance described before, the 
drops of this emulsion are nearly colorless, and in refractive power 
differ little from the surrounding liquid, none of them having the 
characteristic appearance of the fat globules of milk. Besides arti- 








269 


ficial emulsions behave in the same way when treated with ether, 
and in this case there can certainly be no membrane to protect 
the fat. Ifthe effect of the addition of a little alkali or acid is due 
to the solution of a membrane, why should alcohol, which hardens 
all tissues, certainly does not dissolve them, act in the same way. 
The fact is that any substance that destroys the emulsion will have 
the same effect. If in the preparation of an emulsion, a highly col- 
ored oil, such as compose the prepared butter colors, is used instead 
of a colorless one, and the emulsion when formed shaken with ether, 
the globules of the mixture produced will appear under the rzicro- 
scope more or less colored, according to the amount of ether taken, 
showing that the colored fat has been dissolved in the ether. 

Not only have milk and artificial emulsions behaved alike in re- 
spect to the points mentioned above, but the resemblance has been 
equally marked in all others to which our experiments have been d1- 
rected, so that the conclusion seems inevitable that milk itself is an 
emulsion. But there are a few observers who think they have seen 
these membranes, and to them the evidence which these analogies 
present is inconclusive. While acknowledging the greater weight 
which direct vision should have, still, in consideration of the uncertain- 
ty which always attends such observations, and the failure of others 
skilled in the use of the microscope to confirm them, coupled with 
the fact that under the most favorable circumstances the number 
seen has been very small compared to the immense number of glob- 
ules which must have been present, it seems probable that some ab- 
normal appearance, or foreign matter in the milk has been seen and, 
through the influence of a preconceived opinion, supposed to be the 
broken sacks which had contained the fat. 

This subject has been treated at considerable length because it has 
a practical bearing upon the butter industry. If it is true that milk 
is an emulsion, or even in most of its properties behaves like one, we 
have a ready means, in artificial emulsions, of testing certain ques- 
tions which with a complex substance like milk are difficult or even 
impossible of solution. It also modifies to a certain extent our ideas 
concerning the best methods of churning, and helps to explain why 
some give better results than others. Experience has done much 
toward determining the best methods, and has brought about many 
changes which have had a marked influence on the quantity and 
quality of the product. But these changes, as shown in the develop- 
ment of the churn, have been steadily in a direction which the sup- 
position that milk is an emulsion would demand. A few years ago 
most of the new churns put upon the market consisted of complex 
arrangements of floats for the purpose of beating and agitating the 
cream in the most violent manner possible. Now however the churns 
used by the most successful manufacturers contain no floats, and even 
have the angles modified so that rubbing or grinding of the globules 
except upon each other is reduced to a minimum. 

The former churn is precisely what is required to rupture the mem- 
branes, if they exist, and set the fat free; but is not consistent with 
the idea of an emulsion. Have the dairymen made a mistake in the 
quite general adoption of the simpler churn? I think not, and trust 
that experiments about to be made will furnish information which 
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when applied to methods will still further improve the quality of 
the butter made. 

It may not be out of place here to state in a general way some of 
the properties of butter which distinguish it from cream. Butter 
consists essentially of the fatty portions of milk which have coalesced 
during the process of churning, and have entangled with it some of 
the casein and other matters which the cream contains, so that the 
chemical composition of the two varies only in the relative amount 
of the different ingredients. In extreme cases they may be almost 
identical so far as their chemical composition is concerned, and yet 
no one would be likely to mistake the one for the other, their physi- 
cal composition being very different. In cream the fat globules are 
all separate, a thin film of serum preventing them coming in actual 
contact; in butter these films are broken, the fat of the adjoining 
globules being in contact and adhering. Cream is an emulsion, but- 
ter a mass of fat retaining in its structure a portion of serum or other 
emulsifying liquid. Cream, with care, may be diluted indefinitely 
with water, the globules of fat becoming uniformly distributed 
throughout its volume. Butter on the other hand when placed in 
water will retain its form and in no way be affected unless the agita- 
tion is violent and in no case will it have the character of an emulsion. 

There have within the last few years been quite a number of meas- 
urements made of the size of the fat globules in milk from different 
animals and from different breeds. While there is no reason for 
doubting the conclusions derived from these measurements, viz.: that 
the size of globules varies largely in the milk from different breeds, 
the largest globules being associated with those noted for butter; and 
further that large globules are, in general, associated with facility 
of separation of cream and ease and economy of churning, still the 
methods, by which the results have been interpreted might lead to 
serious error, in so far as the size of the globules in the different 
cases have been taken proportional to thier average diameter as ob- 
tained from a number of micrometer measurements. This would 
be sufficiently accurate for most purposes if the globules were nearly 
uniform in size. But as the volumes of spheres vary not directly as 
their diameters, but as the cubes of their diameters, and as the aver- 
age of a series of numbers does not determine what the average of 
their cubes will be, it follows with bodies varying to the extent often 
occurring in the fat globules of milk that their average diameter 
conveys no definite idea of their volume, which is really in most 
cases what is sought. An example willmake thisclear. If we have 
three spheres whose average diameter is 2, their individual diame- 
ters may be 2, 2,2 or 1,2, 3 or 1, 1, 4 in which cases their average 
volumes would be as 8 : 12 : 22 respectively. 

The average volume of milk globules, owing to their variable size, 
is always greater than the volume indicated by their average diam- 
eter, the difference between two volumes being greatest when the 
globules vary most in size. It is therefore evident that if we wish 
to study the influence of size of globule upon the character of milk, 
their volume rather than their average diameter should be considered. 
The volume of milk globules may be dedetermined directly from 
their individual diameters or their average volume may be found 
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by dividing the volume of fat, obtained by analysis, in a given 
amount of milk by the number of globules which it contains. The 
first method requires somany accurate measurements and extended 
calculations that it is really impracticable. The latter demands an 
estimation of the fat and number of globules, but as nearly all inves- 
tigations upon milk requires a determination of the fat the count- 
ing of the globules is usually the only extra labor. The ordinary 
method of mounting liquids for microscopic examination, by placing 
a drop upon a glass slide and laying a thin cover glass upon it, 
cannot be used for this purpose, it being practically impossible to 
determine the volume of milk in a given field with sufficient ac- 
curacy. 

This difficulty may however be overcome by confining the milk to 
be examined within a space all of whose dimensions are known or 
easily determined. For this purpose a small capillary tube about 
one tenth millimeter in diameter is well adapted. 

This tube may be drawn from about ¢ inch tubing which should 
be round and have the sides of uniform thickness. It should be 
heated quite hot and drawn as nearly as possible in the direction of 
its length, so that the resulting capillary tube will be of uniform 
diameter, and round, not flat. ‘This is very essential, as any flatness 
in the tube used will greatly exaggerate the results. A flat tube can 
usually be detected by rolling between the fingers, but it is safer to 
measure its diameter in two or three positions with the microscope. 
The tube should be drawn straight, as a curved one is never quite 
round. With some one to assist, several feet may be drawn at once 
and, if successful, supply material for many determinations. 

The milk for examination must be largely diluted before it is 
placed in the tube, otherwise the globules will be so numerous and 
overlap each other to such an extent that it will be impossible to 
count them. For ordinary fresh milk a dilution to fifty times its 
volume (10 c. c. to 500 ¢c. ¢.) is about right. There are however 
some milks in which the globules are very numerous and very small 
where a greater dilution is desirable. Skim-milk should be diluted 
very much less, ranging from ten to twenty times its volume accord- 
ing as the separation of cream has been more or less complete. 

For mounting a sample of this diluted milk a capillary tube from 
2 to 3 centimeters long is taken and one end immersed in the liquid, 
when it fills immediately by capillary attraction. Both ends are 
then closed with a little soft wax or vaseline to prevent evaporation 
and movement of liquid in the tube. ‘T'wo or three tubes thus filled 
and sealed are laid upon a glass slide. A drop of glycerine is placed 
upon them and then over all a thin cover glass. After standing a 
short time in a level position they are ready for examination. It is 
best to place the slide immediately upon the stage of the microscope, 
which should be so arranged as to be level. Owing to their low spe- 
cific gravity, the globules will presently take a position along the 
upper side of the tube, where they may be readily brought into focus 
and easily counted. . Although it is best to count the globules as 
soon as possible after mounting, it may be deferred, if the tubes have 
been properly sealed and kept in a level position, for several hours, 
or even days, without materially affecting the number found. 
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By means of an eye piece micrometer the internal diameter of the 
tube is carefully measured and then turning the eye piece so that the 
scale is lengthwise of the tube all of the globules included in a cer- 
tain number of divisions are counted. ‘The slide is then moved 
along until a new field appears and another count is made. This is 
repeated till five or six observations have been made with each tube, 
this being usually sufficient. If the tube has been carefully selected 
there is no need of making more than one measurement of its diam- 
eter, as it will be sufficiently uniform throughout the length used 
to make no appreciable difference. In a tube .1 millimeter in diam- 
eter the number of globules which will be found in a length of .1 
millimeter will range, with milk diluted to 50 times its volume, from 
50 to 100. 

This operation is usually repeated with two or three tubes con- 
taining the same milk and the results calculated for a tube of uni- 
form diameter and length, so that they may be directly compared. 
To facilitate calculations the standard diameter of the tube is taken 
as 100 divisions of the micrometer and the length as 50 divisions, this 
being the length of the field that has been included in one observa- 
tion. The number of globules in a tube of this length and diame- 
ter of 100 divisions, is found by the formula ae in which » 
is the number of globules found in the standard length of tube, and 
d is the measured diameter of the tube. The numbers thus found 
are sufficient for the comparison of any two milks, but in order to 
make them of general application the numbers should represent the 
globules in some definite volume of undiluted milk. They can be 
reduced to this standard by multiplying them by a constant number 
which combines the ratio between the volume of the above tube and 
the volume desired, and also the dilution of the milk. ‘The figures 
given in this report are calculated for .0001 cubic millimeter of milk, 
this being a convenient unit and one which does not give numbers 
too large to be comprehended. 





It may be interesting to the curious to know that ten ciphers add- _ 


ed to the number of globulesin .0001 cubic millimeter, will give the 
number in one litre or approximately one quart of milk. 

The average volume of the globules may be obtained by dividing 
the volume of fat, as derived from analysis, in .0001 cubic millime- 
ter of milk by the number of globules which it contains. But as rela- 
tive values only are of use, it is sufficient to divide the per cent. of 
fat by the number of globules. The relative volumes in this re- 
port have deen derived in this way, but, to avoid a long decimal, 
the numbers given have been multiplied by 10,000. To be strictly 
accurate the specific gravity of the milk and the butter fats should be 
considered, but as this would scarcely change the relation of the fig- 
ures, it is omitted. With this modification the numbers given rep- 
resent in absolute volume ten billionths of a cubic millimeter. 

An example that has occurred in actual practice is presented in or- 
der to illustrate the methods used and to indicate how great varia- 
tion may be expected in duplicate determinations. It has been se- 
lected on account of the wide difference in the diameter of the tubes 
used, and is in no respect better than may be expected if due care 
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is taken in the selection and measurement of the tubes, and in the 
thorough mixing of the diluted milk. Rarely have differences of ten 
per cent. occurred in duplicate determinations, and the general re- 
sults have not, as a rule, been more than three or four per cent. 
apart. ‘The number of globules represents the number counted in 
each field, the length of which in each case is 50 divisions of the 
micrometer scale. 


No. 1 : No. 2 No. 3 
Diameter of tube in div. of 

micrometer scale 48 72 60 
No. of No. of No. of 
globules. globules. globules, 

28 55 Si 

Of 69 48 

21 70 48 

34 56 46 

of Te 49 

31 07 56 

Average 31 65 46 

10000 7 





Applying the formula ——,,— to these averages and we have for 


reduction to standard diameter of 100 divisions by substituting the 
values above for . 


Tube No. 1 (Pome d=48 349.000 = 134 
Tube No. 2 n= 65 d= TR apugwe os 125 
Tube No. 3 n= 46 d=60 “ceeee ra 128 

Average for the three tubes 129 


This gives the number of globules in a tube whose diameter in di- 
vision of the micrometer scale is 100 and whose length is 50. Each 
division of the micrometer in the instrument used equals .0024 milli- 
meters. It follows that the capacity of this tube is .005425 cubic 
millimeters, and as the milk in this case was diluted to 50 times its 
volume this represents .0001085 cubic millimeters of milk. The 
number of globules in .0001 cubic millimeter of milk can, therefore, 
be found by dividing the number obtained above by 1.085, or by 
multiplying by .92. This gives 119. 

The relative size of the globules is found by dividing the per cent. 
of fat by the number of globules in .0001 cubic millimeter of milk, 
and, to avoid fractions, multiplying the result by 10000. The per 
cent. of fat in the milk taken for this example was 4.14. This gives 
for the relative size Tae wires oat rey eee 


The determinations thus far made have shown a marked difference 
in cows, both in the number and size of globules which their milk 
contains, and this difference can by no means be attributed to the 
breed alone; as, with the exception of the native cows, Ceres and 
Juno, all animals whose milk has been examined have been Jerseys. 
This is evident from the table below, in which appear the averages 
obtained from the milk of each animal tested. 

18 
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UT ee ae 
z 2 5 ck Skimmed Milk. 
S 3 4 SN & * «sa tage = oO. 
S| 28 | “2 | #2 | 82 [ge | 2 
Name of Cow. «2 Set os bo 5 we Sag 25 
3 5) ye ad ee bea feu Be A | Sag! Be 
S.) sBil 6S.) Se loskiueg bliss gan eme 
a | % Z fa = PAN oi ze 
F 
LEX teeter. woke! Yel Jersey} 41 147 | 844) 95 |} 22 32 ; 
PSLTATNY Presets hs aa EN is + 105 | 677 a a 7" 
AUG eo nee ee i. 5) 2383 | 220 AN bp: 46 piv yu 
Meo Moet tie en sc a ae ¥ 3 367.) O68 1 788 1 ee Ab ee 
eruda Dat ea. coakee. i 4 127 | 459 | 96 1 4 997 
*Evelina of Verna..--| ‘‘ 4 158 | 383 | 98 2 6 158 
PGUBSSA OT 425024 oa “4 3 PTL A SAR BO ll ee me we 
*Carlos Maud .....2.- * 1 215 187 Dee or 
*Countess of Verna__-| ‘‘ Dy 168 Tee 80) eon tee Eas ay 
(eres wl Ss spe Native} 6 201 172 ay 2 89 ae 
AR VU Aye! hd Ree var Sep she uD i 6 285 | 140 ea 1 50 be 
Mares Malk. 3. cas 2c : aiees 1 AT 100 PE ane: oe _ 











* Property of F. Bronson, Southport, Conn. 


This investigation has not yet been continued long enough nor 
have the determinations been made with sutficient regularity with 
any one cow to indicate what effect the ration, the time from caly- 
ing, age of the cow, etc., may have, but there is evidence that very 
slight changes in the condition of the animal are quickly shown in 
changes of the globules. This has been more noticeable in respect to 
their number than their size, as is shown in Jem’s milk in March 
and April last, during which time 14 examinations were made of 
the morning’s milk and 16 of the evening. ‘The average for these 
were : 


Number in Relative 
.0001 cubic millimeter. size. 
Morning 123 308 
Kyening 157 351 


At the times when the above determinations were made, Jem was 
milked after 7 A. M. and about 5 P. M., no strict regularity being 
observed, so that the day interval between milkings was much less 
than the night interval, the former varying from 9 to 10 hours and 
the latter from 14 to 15 hours. Below are given results obtained 
from May 18--27 inclusive. Until the morning of May 22, she was 
milked as in the other experiments, but afterwards she was milked 
regularly at 6 A. M. and P. M., the intervals all being 12 hours. 
She was also kept in a darkened stable, with disturbing influences 
removed so far as possible. ‘These results show in a marked manner 
the effect of irregularity in milking, and may, perhaps, explain some 
of the apparent discrepancies in other determinations, 


/ 


f 
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Number of globules in Relative 
Date. .0001 cubic millimeter. size. 
May 18, evening haf 239 
May 19, morning 144 268 
May 21, morning 124 357 
May 22, evening 151 296 
May 23, morning 150 305 
May 25, morning eee bot Se 
May 25, evening i 148 304 
May 27, morning 149 306 
May 27, evening 148 307 


With the exception of Emm, the globules of whose milk have al- 
ways been very large, the numbers representing the relative size of 
the globules, represent quite closely, so far as the cows have been 
tested, their relative value for butter production. The cows, Hilda 
D, Evelina of Verna, and Edessa, gave in an official test 21 Ibs. 2 OZS., 
19 lbs. 10 ozs. and 10 Ibs. 6 ozs. of butter, respectively, in 7 days. 
(See Jersey tests in this report.) Jem has made 15 lbs. of butter in 
seven days. So far as the cows of the Station herd have been tested, 
the native cow, Ceres, stands next to Jem in per cent. of fat recovered 
in her butter; then comes Meg, and last of all, Juno. The COWS, 
Emm and Ann, have not received sufficient test to indicate their 
standing. 

There seems also to be some relation between the melting points of 
the butter fats and the size of the globules (see table above), and al- 
though these are not directly proportional they are sufficiently 
marked to indicate some dependence upon each other. 

An inspection of results obtained with Juno and Ceres during the 
feeding experiments also show decided changes which may and may 
not be due to the ration. All discussion of this question has been 
intentionally postponed until further and more conclusive data are 
obtained. 

Butrer TEstTs. 


The butter tests of the past year have, with the exception of a 
short test of the Jersey cow, Jem, been made with the native cows, 
Ceres and Juno. The tests were supplementary to the feeding ex- 
periments with starch refuse and glucose meal, and the results ob- 
tained will be found in the report of the director on these foods. 
There are, however, some relations shown by the tests that are inde- 
pendent of the foods, and which may properly be discussed here. 

The trials were all made with the Cherry test churn described in 
the report of this Station for 1884. The quantity of milk taken was 
in every instance 400 grams (about a pint); this was set in glass stop- 
pered quart bottles in a tank through which water from the spring 
was running constantly. The temperature of this water varied from 
about 50 F. at the beginning of the experiments in December to 40 
F.in Feb. and March. ‘The time set was usually 54 hours, but in a 
few cases was only 30, and in a few more was extended to 80. The 
best results were obtained when the milk was from 48 to 60 hours 
old. Before churning, the bottles were removed from the water and 
placed upon a table in a warm room for several hours, and, when 
ready to churn, the temperature was adjusted by placing the bottles 
in warm or cold water, as appeared necessary. ‘The temperature of 
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churning varied considerably, sometimes being as low as 60 F. At 
other times it was necessary to heat the milk nearly to 80 before but- 
ter could be obtained. In all cases it was intended to conduct the 
churning at as low a temperature as possible. The temperature of 
churning was very difficult to regulate, as the temperature of the 
room in which the churn was placed could not be controlled, and 
not only varied from day to day, but often changed several degrees 
while the churning was being done. The small quantity of milk 
taken was quite sensitive to these changes, so that it was often im- 
possible to maintain any given temperature throughout. 

The time of churning ranged from 15 minutes to several hours, 
and in afew instances no butter was obtained after a whole days 
churning. The churning was considered finished when the butter 
had separated in grains about the size of wheat kernels. It was 
removed from the bottle in this condition and washed with cold 
water till all buttermilk was removed. ‘The water was allowed to 
drain off with little working, when it was weighed, and after stand- 
ingin adry and warm place for 24 hours, was weighed again. It is 
from these last weighings that the percentages of butter given are 
obtained. 

All churnings have been made in duplicate, the results being 
very satisfactory, as the variation has rarely exceeded .2 per cent. 
This is no greater than usually occurs when large quantities of milk 
are taken, while thesmall quantity required in this method makes it 
much preferable when many different milks are to be examined. 

If we number the churnings in the order in which they were made, 
and then, retaining these numbers, arrange them according to the 
per cent. of fat in the milk, we have the table below. 


CERES. 


No. of Per ct. Perct. Per ct. relation No.of Perct. Perct. Per ct. relation 
churning. of fat. of butter. of butter to fat | churning. of fat. of butter. of butter to fat 


18 3.08 3.73 120.7 29 38.02 3.48 ee 
17 d.l1 2.86 91.9 12 3.53 3.48 98.0 
65 3.23 0 0 28 3.56 3.63 102.1 
75 3.25 2.40 73.8 ry 3.57 3.14 1138-1 
d1 8.26 3.23 98.5 36 3.58 3.64 101.8 
79 3.27 = 2.68 82.1 41 3.598 3.66 102.2 
ats) 3.28 3.23 98.3 45 3.59 3.84 107.0 
2d 3129/52 3s12 94.8 D4 3.99 3.43 95.5 
61 3.30 3.93 118.9 30 3.60 3.37 93.6 
31 3.31 3.72 112.5 7 3:60! %!3290 108.3 
57 3.33 93.15 94.6 74 3761% ON: 155.0 
58 3.34 3.11 93.1 8 DB. G2 il wea 104.3 
80 3.385 2.92 87.2 20 3.62 3.46 95.6 
35 3.36 3,08 90.2 34 3.62 3.61 99n7 
21 3.40 3.138 92.2 76 3.62. 4.27 120.7 
53 3.40 3.48 101.0 48 . 3.638 4.17 114.8 
63 3.44 3.25 94.5 44 3.64 3.31 91.0 
62 3.47 38.27 94.6 46 3.64 3.16 86.8 
52 3.48 3.38 97.3 67 3.64 3.79 104.2 
50 3.51 3.38 96.5 43 3.65 3.39 92.9 














So to 


Per ct. Per ct. Per ct. relation 


No. of 

churning. 
56 3.66 
20 3.67 
49 3.67 
39 3.73 
64 3.74 
38 Oni 
19 3.76 
85 3.78 
26 3.80 
59 3.82 
14 3.87 
6 3.89 
47 3.94 
22 3.95 
33 3.97 
40 o.9¢ 
71 3.98 
73 4,00 
84 4,04 
11 4.05 
13 4,05 
5) 4.06 
No. of Per ct. 
churning. of fat. 
22 3.00 
“G9 3.01 
67 3.10 
ray) 3.11 
81 3.28 
63 3.30 
80 261 
29 3.30 
at 3.33 
36 3.90 
52 3.45 
4” 3.46 
46 3.50 
66 3.00 
dl 3.02 
12 0.09 
Al 3.00 
18 3.09 
20 3.06 
24 3.08 
45 3.63 
58 3.64 
26 3.66 
A4 3.68 


3.29 
3.51 
3.74 
3.504 
3.79 
3.907 
3.98 
4.58 
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Per ct. of relation of 
butter. 


2.03 
1.96 
2.91 
3.03 
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90.0 69 
95.7 9 
102.0 3 
95.0 60 
104.2 68 
95.3 66 
106.0 A 
121.4 17 
99,2 32 
77.8 83 
109.4 72 
89.6 70 
103.7 2 
96.8 37 
101.6 24 
79.3 ‘| 
107.0 16 
128.6 82 
105.4 27 
105.8 42 
104.9 10 
92.9 15 
JUNO. 

Per cent. 
butter to fat. 

84.5 70 
65.1 13 
93.8 aby) 
2746 42 
44.5 56 
106.0 83 
54.7 49 
90.3 60. 
84.5 65 
oe 48 
82.1 27 
101.8 61 
93.5 69 
85.3 23 
90.6 78 
98.0 54+ 
112.9 dl 
91.8 D3 
90.9 74 

0 68 
91.3 86 
13.9 21 
Sieg! 82 
85.3 19 
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No. of 








4.08 
4.09 
4.10 
4.10 
4.12 
4.16 
4.21 
4.23 
4,28 
4.28 
4.29 
4.31 
4.35 
4.35 
4.43 
4.44 
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| No. of Per ct. 


churning’. of fat. 





3.68 
3.69 
3.69 
3.70 
3.70 
3.02 
3.72 
3.77 
3.77 
3.79 
3.80 
3.82 
3.82 
3.83 


5.02 
3.48 
4.01 
3.46 
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Per ct. Perct. Peret. relation 
of fat. of butter. of butter tofat | churning. of fat. of butter. of butter to fat 


123.1 
85.2 
97.9 
84.3 

101.5 

0 

101.2 
92.7 

107.3 
91.2 
89.1 

140.2 
95.4 
99.6 

102.3 
95.4 
95.9 

102.9 
99.3 

104.5 
89.2 
95.4 


Per cent. 


Per ct. of relation of 


butter. butter to fat. 


3.20 
3.80 
3.31 
3.46 
3.0& 
3.70 
d.o1 
3.51 
3.27 
3.21 
3.31 
2.90 
3.02 


29 RY U9 29 G9 G9 09 OY G9 O G9 


H> &D OOo Or Be OD EY Or an BR 


87.0 
103.1 
8907 
93.9 
83.3 
100.8 
88.4 
ak 
86.7 
84.6 
87.1 
10.2 
8.0 
90.0 
85.1 
92.1 
82.3 
87.7 
89.4 
81.5 
65.3 
82.9 
75.4 
61.7 
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Per cent. Per cent. 
No. of Perct. Perct.of relation of No.of Perct. Perct.of relation of 
churning. of fat. butter. butter to fat.| churning. of fat. butter. butter to fat- 
30 B. OURS 27 82.4 84 4.44 3.71 83.5 
57 3:97 3.62 91.2 87 4.48 3.79 84 6 
76 4,08 4.54 112.7 40 4.5% 3.82 85.8 
8 403° °3.77 93.6 5 4.66 4.34 93.2 
7 4.07 §3.93 96.6 2 ATA ASL 94.5 
39 4.08 3.86 94.6 28 4.75 4.05 85.2 
d0 4.10 4.42 100.7 25 4.86 4.63 95.3 
62 4,10 3.46 $4.3 4. 4.87 4.13 84.4 
6 4.19 4.01 95.7 1 5.05 4.82 95.5 
17 ALLO M4513 JOS 43 5.091 "6208 104.6 
a2 AOC Moto 88.8 15 a - Ss PO) 60.1 
73 4.2333, 68 86.0 72 §.29 7.49 141.6 
Lt 4,26 4.50 108.5 ao 9.386 95.60 104.3 
71 4,26 4.23 99.4 d4 DOOD Wie? 105.7 
a7 4.28 3.88 90.8 16 9.68 8.72 100.8 
85 A.33>--2.78 64.3 38 5.68" "5,50 96.9 
3 4.34 3.63 83.7 10 0.78 4.89 84.7 
9 4.35 2.78 62.9 7d 6.14 4.08 66.5 
30 4.385 4.27 97.0 ; 


Numbers 1-5 and 29-34 were in the periods when hay alone con- 
stituted the ration; Nos. 6-28 hay and ‘‘wet feed;” Nos. 35-46 ‘‘dry 
feed” and hay; Nos. 47-63 when acid was added to the dry feed ra- 
tion; Nos. 64-73 sweet ‘“‘wet feed” and hay, and Nos. 74-87 hay and 
corn meal. 

We see by the irregular manner in which these numbers are dis- 
tributed that little influence on the per cent. of fat can be attributed 
to the food. It also shows that while the per cent. of butter in- 
creases gradually with the per cent. of fat, the per cent. of fat recov- 
ered has been about the same from the poor as from.the rich milk. 

The following table in which the results of all churnings, in 
which butter was obtained, are grouped according to the yield of 
milk at the times tested shows the influence that thishad on the fat, 
butter and economy of the churn. 
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With both cows the per cent. of fat diminishes quite regularly 
with the increase of milk, while the relation between the fat and the 
butter does not seem to be materially affected by it. On the other 
hand while the per cent. of butter is considerably larger with the 
small yields, the total yield of butter is much larger with the largest 
amount of milk. 

Throughout all the tests there has been a marked difference both 
in the character and behavior of the milk from the two cows, due 
not to difference in food or treatment, as this was the same for both, 
but to the individuality of the cows. By reference to the last table 
we observe that although Juno’s milk has contained a larger percen- 
tage of fat, Ceres’ milk has made the most butter both in per cent. 
and in total weight. Ceres’ butter has also been of better quality 
than has Juno’s, both in color and texture. 


On the other hand Ceres’ milk was the most difficult to churn; 
the average time required for her milk being one hour, while with 
Juno the time was 50 minutes. In 26 trials it was necessary to warm 
Ceres’ milk before butter could be obtained. This was the case in 
only two trials with Juno’s milk. Three samples of Ceres’ milk 
were churned repeatedly without obtaining a trace of butter. This 
was the case in only one of Juno’s. No satisfactory explanation of 
these facts can at present be given, and until more is known con- 
cerning the physical properties of milk and the butter fats, such 
results will continue to puzzle the investigator. 


During the trial frequent determinations were made of the num- 
ber and size of the fat globules of the milk from each cow. The 
result shows the average number of globules in .0001 cubic millime- 
ter of milk as equal to 201 for Ceres, and 285 for Juno. The rela- 
tive size obtained by dividing the amount of fat by the number of 
globules is for Ceres 172, and for Juno 140. The larger globules in 
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Ceres’ milk may in a measure account for the greater economy of the 
churn with her milk, but suggests to us no explanation of the fact 
that it was more difficult to churn. 


On several occasions equal quantities of milk from the two cows 
were mixed and then treated in the same way as samples of the sep- 
arate milks. Contrary to expectation, no change was shown in the 
quantity of butter from the mixed milk and from the milk churned 
separately. The average per cent. of butter obtained from Ceres’ 
milk was 3.65, from Juno's 3. 39, and from the mixed milk 3.52, 
which happens to be just the average of the two, and in no case did 
the per cent. of butter from the mixed milk vary from the average 
of the two cows more than would be expected from duplicate 
churnings. 


TEST oF JEM. 


The Jersey cow, Jem, calved Feb. 8, and averaged for the last 16 
days of the month 20 Ibs. and 9 ounces of milk per day. At this 
time and until March 14 her ration consisted of what hay she would 
eat, ranging from 20 to 25 Ibs., and 4 quarts (about 5 Ibs.) of corn 
meal per day. Early in march a few tests of her milk were made, 
which gave a high percentage of butter, and confirmed the belief 
that with proper feeding she would make a notable record. With 
this end in view, commencing March 14, her grain ration was 
increased by the addition of ground oats and wheat bran, and after 
a few days a further addition of oil meal. At no time was the feed- 
ing excessive, the aim being to see what could be done with a gener- 
ous ration that might be continued indefinitely without injury to 
the cow. After March 14 till the end of the experiment she received 
each day ten lbs. of a mixed feed, composed of 5 lbs. of ground oats 
and 2 1-2 lbs. each of wheat bran and corn meal, and what hay she 
would eat clean. In addition to the above she received March 17 
and 18, 3 lbs. of oil meal. From the 19th till the 30th, inclusive, she 
received 2 lbs. of oi] meal daily. The oil meal was then discontinued 
till after April 10, the remainder of the ration being as before. 
From this time till the end of the trial, two lbs. of oil meal were 
again added. We may therefore divide the trial into four periods, 
in which the rations were as follows: 

Period I. Preliminary. Extending from March 1 to 18 inclusive. 
Ration previous to March 13, hay and 5 lbs. of corn meal. The hay 
consumed was not weighed every day, but ranged from 20 to 25 Ibs. 
The average is assumed as 22 lbs. March 13, 20 Ibs. hay, 2 lbs. 
crushed oats, 3 1-2 lbs. corn meal, 1 lb. bran; 14th, 21 Ibs. hay, 4 
lbs. crushed oats, 2 lbs. meal, 2 lbs. bran; 15th, 20 Ibs. hay, 5 Ibs. 
crushed oats, 2 1-2 lbs. meal, 2 Mi 2 lbs. bran; 16th, 15 Ibs. hay, 5 
tbs. crushed ‘oats, 2 1-2 lbs. bran, 2 2 1-2 Ibs. corn meal, 1 lb. oil mada 
17th, 19 lbs. hay, 5 lbs. crushed ‘oats, 2 1-2 lbs. meal, 21-2 Ibs. bran, 
3 Ibs. oil meal; 18th, 21 lbs. hay, 5 lbs. crushed oats, 2 1-2 lbs. bran, 
2 1-2 lbs. corn meal, 3 lbs. oil meal. 

Period II, from March 19 to 30 inclusive. Ration, hay and 12 
lbs. of mixed feed, composed of 5 lbs. of ground oats, 2 1-2 Ibs. each 
of wheat bran and corn meal, and 2 Ibs. of oil meal. The hay given 

varied from 5 to 20 Ibs., the average for the whole period being 
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13.6 lbs., but as the amount was much larger at first, it is averaged 
for each four days of the period. The Ist being 18.2 lbs.; 2d, 
13.8 lbs., and the last 8.8 lbs. 


Period III, Mar. 31 to Apr. 9 inclusive. Ration, hay and a mixed 
feed same as period II, except the oil meal. The hay eaten aver- 
aged for the period 12 1-2 lbs. per day. The average for the first 
three days being 6.7 lbs., for the next three days, 16.7, and for the 
last four days, 13.7. 


Period IV, Apr. 10 to 15 inclusive. Ration same as period II. 
The hay eaten averaged 9 lbs. per day. The average for the first 
three days being 6.3, and for the last three days, 11.7 lbs. 

The analyses of the substances composing these rations are given 
below: 

Water. Ash. Albumin- Crude Nitrogen free Ether 


oids. er. extract. extract. 
SE Se i re 12.97 5.22 7.02 34.35 85.17 27 
aeorrmemedl oo... 15.80 1.05 10,31 1.58 67.64 3.62 
Ground oats_..__. ._- 13.26 2.94. 10.30 18.37 50.75 3.38 
Wy néat Oran ..- 22. * 15.88 5.48 13.99 13.14 50.11 1.50 
CON Ee 12.04 4.96 29.91 10.99 38.87 3.238 


From this is derived the following table, in which is given the 
weight in pounds of each constituent of the ration, except ash, con- 
sumed per day. The water contained in the food is added to that 
drank. The water drank in period I is assumed as 80 Ibs. per day, 
this being the average for this cow in an experiment when the ration 
was similar. 


Prrtiop I. 
Ratio of 
Nitrogen albuminoids to 
Water, Albumin- Fiber, freeex- Fat, remainder of 
Ibs. oids, lbs. Ibs. tract, lbs. Ibs. ration. 
Prev. to M’ch 18, per day 80 2. 11.78 .69 12957 
March 13 80 2.11 7.43 LRG .67 ) 
cou 4. 90.9 2.37 8.30 11.90 va 
eo SY 86.4 2.52 8.20 13.12 NeW i t 
“16 615") 2.47-— 6.58" 11.50 Seo, H41:7.9 
ss a a Me | 91.3 3.35 Seid 13.88 88 | 
ReRMLS 104.5 3.49 8.85 14.64 92 J 
Prriop II] 
Average per day. 
March 19, 20, 21 and 22 94.1 ar ad 13.21 es 72 
f< 28, 24, 25 and 26 92.5 2.70 6.26 11.42 .66 1:6.8 
627, 28, 29 and 30 92.8 . 2.35 4.54 9.61 04 1:6.2 
Periop III. 
March 31, April 1, 2, 84 1.59 3.69 8.04 44 TG 
Jo he A 80 2.29 7.13 11.84 Ov. 1:8.6 
Beer Gy +O, Clo. 92 2.08 6.10 10.70 .60 1:8.3 
Periop [V. 
eprt10--41--12__ 81 2.16 3.68 8.65 49 1 A 
pet, 14, 152... 90 2.55 5.54 10.72 .62 1:6.6 
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In the table which follows are given the milk and butter yields 
previous to and during the trial, only one butter test having been 


made in Feb. 


Date. 
Feb. 13-28 


March 1 
ce 2 
ce 3 
ce 4 
ce 5 
ce 6 
(a4 f! 
74 8 
ee 8) 
a4 10 

f LY 
i wk be. 
ce 13 
ce 14 

< 15 
Fi Wa 
ce ihr 
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; 19 
‘Fats iciged) 
Eerie 12 1: 
i aan y 
ee 23 
ce Q4 
cé 95 ; 
ee 296 
a By a 
ee 28 
ee 29 
ce 30 
ce 31 

April, 1 


Fat: 
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lbs. 02. per cent. 
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BO tee 9085 4 976 
28 4 
29 15 
29 15 
: {m. 4.01 } 
a eke le. 5.24 
x (m. 4.25 
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* Calculated from weight of moist butter. 
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Butter. 
Milk: Fat: — wel ied) 
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Pine hoor 0irhon JSP EET) ix 2d, 080) 04 24 22,4 
7 Mm. 4235 |. 
bei sichie By LO uA Parte ibd. OB Ntaby yf 24.8 


The most obvious effects of the rations fed as shown in the above 
tables was to considerably increase the quantity of milk given, and 
in a still greater degree to reduce its quality, especially for the pur- 
purpose of butter production. This is evident not only in the di- 
minished per cent. of fat in the milk and of butter obtained, but in 
the total amount of butter per day. 


The average per cent. of fat found in 130 previous trials of Jem’s 
milk at the Station has been 6.16, and of 76 trials made at about 
the same time after calving as in this test, and when the yield of 
milk was nearly as large was 5.26. The per cent. of butter calcu- 
lated on the same basis as those in this test, in 122 previous trials, 
has averaged 6.62. In view of these facts, and the large yield of 
butter obtained in the few trials made early in March, it seems fair 
to attribute the smaller yields of the above test to the ration fed. 
By comparing the yields of butter and the ratio of albuminoids to 
the remainder of the ration, it will be seen that the yield of butter 
has diminished quite regularly as the proportion of albuminoids has 
increased. This is clearly shown in the next table, where these are 
brought together. 
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Average yield of butter Ratio of albuminoids 
Date. per day, in ounces, to remainder of ration. 
Mar. 34-14 seek. 31.5 DBI N 
OE mney) kei oe ae 2%. 1s) 0RF 
POU Apow Oe. 3 28.1 deeb e re 
CAT ALO == Lik gene er eee 25. 1383 


This would have been still more marked had each period been ex- 
tended for two or three days into the next as would have been proper 
to do, as the effect of a ration continues some time after it is discon- 
tinued. . 

This result was entirely unexpected, as the rations usually given 
in the published records of tests which have given phenominal yields 
have, almost without exception, been highly nitrogenous, and furth- 
er, with the exception of pea meal, have been made up of the same 
materials which composed these rations. 

One thing at least was made evident during this test, and that is 
the difficulty of controlling the composition of the ration eaten, as 
the animal by refusing a portion may materially change any prede- 
termined relation between its constituents. 

The butter obtained in all tests, in this trial, made subsequent to 
March 21 was weighed in the granulated form as taken from the 
churn after being washed and drained. This butter was afterwards 
thoroughly worked and salted at the rate of one ounce to the pound. 
The percentages given are calculated on this basis. In the tests 
made previous to this date only the weight of granulated butter was 
taken, and in these cases the per cent. given has been calculated by 
deducting the average loss in working and salting as obtained from 
the later trials. This loss was 16.11 per cent. 


In the following table appears the result of determinations of the 
number and relative size of the butter globules in Jem’s milk during 
the trial. 


No. of globules in Relative Skimmed milk 


Date. .0001 cubic milli- size. No. of globules in 
meter. .0001 cubic millimeter. 

Mar. 13 e. Do 390 } 23 

“14m. 97 an 

A get heh ite 108 405 

Up as 0 140 — 28 

an AO. 156 347 38 

ae oe LO 70 384 4” 

a cue Like 19 500 16 

hime 4 Sat: 109 491 27 

CUE ne 92 510 21 

Se iad Us 133 439 28 

Sle tay DeT TL 112 395 26 

RO a Os 151 343 33 
Att. Jeu, 123 337 27 

af? le. 149 321 38 

fy 2m. 118 337 29 

i 2 e. 157 311 

He 3 mM. 139 a OO 


eats Ot 148 3435 


Ee 








No. of globules in Relative Skimmed milk 
Date. .0001 cubic milli- size. No. of globules in 
meter. .0001 cubic millimeter. 
April 4m. 133 365 
a 9 -e. 184 329d 4” 
Eom LO We. 172 323 52 
on a eae 136 281 
eae 1 Ae. 165 a07 40 
ete 290. 134 m OOF 34 
oalo im. 147 Paes, 20 
(emt. 184 350 
orl 4m: 145 320 47 
ise i Ae 170 320 
past an. 15% 276 
Bele 51D)..8. says! 239 
Average 141 304 
Ay. for morning 123 308 
“¢ evening 157 351 


JERSEY TESTS. 


During the past winter and spring several phenomenal yields of 
butter were reported in the public press, some of which were so re- 
markable, both in the quantity of butter claimed and in the ratio of 
butter to milk, that the suspicion of some deception haying been 
practiced was quite prevalent even among breeders interested in the 
stock tested. In view of this, and in the hope of discovering the secret 
of these yields, an open letter to breeders associations was issued by 
the Director of the Station, offering the services of a chemist to 
make analyses of the milk and products during a test. 


In response to this letter, Mr. F. Bronson, president of the Amer- 
ican Jersey Cattle Club, invited the Station to send a representative 
to be present at an official test of three cows of his herd. This invi- 
tation was accepted, and I was assigned to the duty. I was present 
with the official tester, Mr. Edward Burnett, at each milking of the 
first five days of the trial, and saw the milk weighed and set. Sam- 
ples were taken of the new milk from each milking, and of the skim- 
milk, butter and buttermilk from the first churning, which were 
analyzed with the results given below: 


The cows tested were Hilda D, 6683, 9 years old, last calf March 
22, 1885 ; Evelina of Verna, 10971, 6 years old, last calf March 31, 
1885 and Edessa, 21844, a two-year-old heifer, last calf March 14, 
1885. The trial began on the evening of June 22, at 6 P. M., the 
cows being milked out at that time, and continued seven days. 


The details of the test as they appeared in the tabulated report of 
Mr. Burnett, are inserted. ; 
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The analytical results are presented in the following table : 






Hapa sD. 
Milk. 
Date. Solids, Fat, Fat, 
| per cent. per cent. ounces in milking. 
June 23, 5 A. M. 15.74 5.71 15.76 
oe 1 PM. 16.23 6.33 12.22 
meee CU OOM PLM. 15.63 pair) 10.04 
« 245 A. M. 15.74 5.91 11.94 
Seta fF. M. 15.40 Dias 9.66 
mecro P.M. 16.26 5.73 10.77 
« 25.5 P.M. 15.90 5.41 
eae sl. M. 16.05 5.90 
mn 9 P. M. 15279 5296 
‘¢ 26,5 A. M. 15.64 Dai 
foe | P.M. 15.63 5.45 
me OP. M. 15.37 5.10 
Skimmed milk. 
A Solids, Fat. 
a : per cent. per cent. 
From milk of June 23, 5 ASM: -angiheP. M: 10.53 .092 
| sn cman  <conaseng P, M. 10.52 .096 
ee meer GORA 5 A, M. and 1 P. M. 10.28 2098 
Buttermilk from churning of cream of June 23-24 10.80 34 
Butter. 
Churning of cream from Churning of 
i he milk of June 23-24. July 1. 
Water, per cent. | 14.51 21.47 
‘Ash 3) EE 6.42 3.26 
Fat Ly Gad 18.51 74.09 
Wasein ‘‘ e .62 84 
Fat in butter, ounces 69.09 Ate 
Melting point of butter fat = 06” Bt 
EVELINA OF VERNA. 
Milk. 
Solids, Fat, Fat, 
Date. per cent. per cent. ounces in milking. 
June 23, 5 A. M. 14.45 5.06 14.93 
Ay ote ie 16.51 6.59 13.31 
ees 9 P.M. 15.28 5.25 10.19 
cemeaich A. M. 14.92 HeOL 10.62 
coer 1 P.M. 15.48 6.01 11.30 
foes. 9 P.M; se AD 5.58 11.05 
meecoe ty A. M. As; Poe Ao 
fee | P.M. 15.50 5.81 
ea 50. P.M. 14.54 5.30 
iti A.,M, 14.96 5.33 
ett LPM. 15.53 6.02 
Bess OP. MM. 14.80 5.66 
19 





290 


Skimmed milk. 
Solids, Fat, 
per cent, per cent. 


From milk of June 23, 5 A. M. and 1 P. M. 9.96 .07 
ts eek Sie wk te! bil ee? 4 fp 10.00 44 
os recede cies e teee cL amalven | 12 
Buttermilk from churning of cream of June 23-24 10,22 63 





Butter. 
Churning of June 27 from Churning of 
cream of June 23 and 24, > July. 
Water, per cent. 14.60 12.65 
Ash eet 1.95 1:33 
Fat ei 85.21 84.91 
Casein aces ro .69 
Fat in butter, ounces 70.73 — 
Melting point of butter fat 93° F. 
EDESSA. 
Milk. 
Solids, Fat, Fat, 
Date. per cent. per cent, ounces in milking 
June 23, 5 A. M. 14.25 5.15 10.30 
FE see Poy 14.76 5.68 10.62 
eh: Ss ts Wa Be 14.89 4.85 
aaa totes Heath be 14.64 4,94 
25,0. M. 1Dcdie. 4,98 
Sash QAM NS: Deo. Mie 14.40 4.08 
“# 12Geep AM. Pica 4,72 
ph hs al aa j ae 5.21 
Buttermilk. 
From churning of whole milk of June 23. 
Solids. _ Fat. 
12.08 2.20 
Butter. 
Churning of June 26 from Churning of 
whole milk of June 23. July 1. 
Water, per cent. 15.85 14.37 
Ash eee 8.83 Dvle 
Fat eA tee 74.01 79.63 
Casein K* . & 52 06 
Fat in butter, ounces 14.08 —— 


Melting point of butter fat 89° F, 


The milk of Hilda D for June 23 and 24, which constituted the 
first churning, contained in the aggregate according to the analysis 
71.389 ounces of butter fat. The butter obtained from this con- 
tained 69.08 ounces which is 96.7y per cent. of the fat in the milk. 
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The milk of Evelina for the same time contained 71.4 ounces of 
butter fat, and there were recovered in the butter 70.73 ounces or 
99 per cent. 

Edessa’s milk for June 23 contained 20.92 ounces of fat, and the 
butter from it contained 15.8 ounces or 79.Q1 per cent. 

No extended discussion of the above figures will be made at pres- 
ent, but they deserve the careful study of all who are interested in 
the development of the butter industry, as they show what may be 
done by the judicious selection of cows and the skillful management 
of milk. Such thorough separation of the butter as was obtained 
from the milk of both Hilda D and Evelina of Verna cannot. be ex- 


pected from all animals nor from any if the milk is handled in a 


careless manner. 

The test of Edessa, during the first 834 days of which the whole 
milk was churned and only the cream for the remainder of the time, 
shows in a marked way the advantage of separating the cream and 
churning it alone. 

In the first three days the whole milk produced 5.58 per cent. of 
butter, while afterward the cream alone gave 6.59 per cent. 

During the trial several determinations were made of the number 
and size of the fat globules of the milk from each cow. These are 
given. 


Hinpa D. 
No. of- globules in Relatiye 
Date. -0001 cubic millimeter. size. 
June 23, A. M. 113 505 
June 23, Noon. 130 487 
June 25, A. M. 3s 407 
June 26, A. M. 132 . 436 
Average, bod 459 
Skimmed Milk. 
June 24, A. M. and Noon. 4 227 
EVELINA OF VERNA. 
June 23, A. M. 130 389 
June 23, Noon. 180 306 
June 25, Noon. 155 374 
June 26, A. M. 167 320 
Average, 158 383 
Skimmed Milk. 
June 23, A. M. and Noon. 6 116 
June 24, A. M. and Noon. PoeKs) 200 
EDESSA. 
June,23,,.A. M, 282 183 
June 24, A. M. 27% 180 
June 25, A. M. 262 190 


Average, 274. 184 


292 


‘Samples of each kind of meal fed during the trial were analyzed. 
The figures obtained appear in the following table : 


Nitrogen Ether 
Water Ash Albuminoids Crude free extract extract 
per ct. per ct. per cent. fiber. per cent. per cent. 
Pan mealey cele O08 eG eles 11.06 52.02 .86 
Cornmeal 10.25 1.36 9.08 1.18 fey Mest 4.58 


Crushed oats 10.09 3.24 np Lian 53.98 4,49 
Wheat bran 12.62 5.68 14.91 15.50 45.50 5.86 
Linseed meal 9.43 5.24 32.03 11.06 SOREL 5 at 


Calculated in pounds per day for each cow : 


Albuminoids Fiber. Nitrogen free Ether extract 
pounds. extract, pounds. pounds. 
Wilda D 1 June 24, 4.60 2.98 18.14 1.03 
4 June 25-29, 2.55 erg 9.87 60 
Evelina of Verna, 4.60 2.98 18.14 1.03 
Edessa, 4,25 3.03 16.61 1.07 


In the absence of data concerning the condition of these cows pre- 
ceding or subsequent to the feeding of the above ration, it is impos- 
sible to determine what effect it may have had upon them, but it 
was the impression of the herdsman that the addition of pea meal 
had been a disadvantage. Private tests of Hilda D had given a 
larger yield of butter per day than was obtained in the official trial. 
Moreover Hilda D was very lame during the test, this was attributed 
to the heavy ration which she received, and on this account the 
amount of grain given her was diminished nearly half on the second 
day. The amount of this reduction in pounds of the different con- 
stituents was: Albuminoids 2.05, Fiber 1.27, Nitrogen free ex- 
tract 8.27, Fat .43, or sufficient nutriment to maintain a good cow 
while giving afair quantity of milk. Compare the ration fed to the 
Jersey cow, Jem, during test at the Station. An inspection of the 
milk yields shows no reduction which can be attributed to the di- 
minished ration, the large yield of the first day and the small yield of 
the last being due to the change in the time of milking, which made 
the first day three hours longer, and the last three hours shorter 
than the others. Nor was there any falling off in the qualify of the 
milk, the butter yield being larger in the last part of the trial than 
the first. ) 


SORGHUM. 


On May 20, three of the experimental plats were planted with 
Early Amber Cane, the seed used being supplied by the Wisconsin 
Ex. Station. It was planted in hills 44 inches apart each way, from 
4 to 7 stalks being left to each hill. It vegetated May 28, and was 
cultivated June 5, June 29 and July 20. Although the season was 
long and favorable to a large growth of cane, it was not sufficiently 
warm for it to reach a state of maturity most favorable for sugar 
production. Owing to the backwardness of the cane, no tests were 
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made until Oct. 6, when some of the most advanced stalks were 
tested with the polariscope for cane sugar. At this time the seeds 
on the canes tested were hardly in the milk, the most of the plat be- 
ing still in bloom. Other tests were made on Oct. 19 and on Oct. 
24, the most of the seed being in the milk, none of it being hard 
and very little of it in the dough. 


The results of these tests are given below : 


Sugar in juice of Sorghum. 








Average Av. wt. oz. Cane 
length of stripped Sp. gr. sugar Total 
Date. cane in feet. cane. juice. juice. by polar. Glucose. sugar. 
Oct. 6 9 L9 49,15 1.066 11.98 - 
Oct. 19 9g 19, 44.0, 1.068 12. L6 2.81 14.97 
Oct. 24 9 22 44.0. 1.068 - 11.95 2.60 14.55 


Some of the most promising varieties of sorghum have been plant- 
ed in the experiment plats each of the four years since the estab- 
lishment of the Station, and in only one of them (1882) has the crop 
reached maturity. The two following years all varieties weré nearly 
a total failure. 


LYSIMETER. 


Throughout the year monthly examinations have been made of 
water from the three lysimeters in the same manner as in previous 
years. ‘The results obtained have been unexpected and difficult of 
explanation, The amount of nitrates which the water has contained 
being, in parts per million, many fold what was found in the water 
from neighboring drains. This may be due to several undetermined 
causes, viz: difference in the composition of the soil, difference in 
the amount of nitrification, or the influence of the soil water in dilu- 
ting or preventing drainage from the surface soil of the plats, ete. 


These subjects are about to be tested experimentally, and discus- 
sion of our results is deferred until our experiments are completed, in 
the hope that more light may be thrown upon them. We insert, 
however, all results to date, including previous years as they appear- 
ed in the last annual report of this station. 


The treatment of the soil in each lysimeter has been the same 
since they were placed in position, viz: No. 1 is covered with sod, 
the grass being kept short by frequent cuttings. No. 2 is kept free 
from all vegetation, its surface being left undisturbed. ‘I'he surface 
of No. 3 is kept in a loose and fine condition by frequent stirrings 
with a trowel. 


During the first year, 1883, the water from all of the lysimeters 
was mixed and analyzed together ; since January, 1884, the water 
from each has been examined separately. The determinations made 
have been total solids, chlorine, nitrogen in free ammonia and in ni- 
trates. | 
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Lysimeter Water Collected 

















from 
No. of Cultivated 
1882. Rainfall. days rainfall Sod. Bare soil. __ soil. 
Inches. recorded. Inches. Inches. Inches. 
Augushigs. tay: 2374 10 .000 .135 575 
September- ------- 1.251 6 .000 001 284 
October: se 0.621 7 .000 .000 001 
November .4i. 1.220 fi .000 .009 O11 
Dacemberen.—'s.2- 0.550 4 .000 271 .249 
1883. 
PARAL <<. ce oo - 0.482 13 007 052 006 
Eeprwary 52.62 1.441 13 .142 .000 .000 
Mere fee ee 0.880 12 001 .901 O01 
2% Oe | AIR 1.580 rT OL 1.291 1.566 
rE 9 aaa he a 4,451 16 1.204 2.439 3.010 
Wee ee ee Peis ohh §) 12 17204, 15181 2.154 
yoke Joc ae ea 2.980 13 006 .320 .469 
Anmgushiexl of 200i 3.47 9 .000 959 1.352 
September - - - - - --- 2.120 10 .000 227 .632 
October sui [Sauls 2.100 10 .083 .964 1.353 
November -_------- 1.540 5 .935 .801 .935 
December ---- ---- 0.730 LT .165 .043 .031 
1884. 
VENUAT YE eae tee 1.83 1] .059 229 055 
Rehraaryie 5.5 2.01 14 2.062 1.540 1.769 
Mareni.. oa 2.54 16 1.320 1.629 1.611 
Apribpic- gest_ 5x8 0.83 11 .190 .062 .210 
May are. 4-28 4Ke 2.49 15 .000 .510 1.070 
Jens Ho bi bers tad 2.01 10 015 .228 .090 
Jnl vse. seal sate 233 12 .000 .278 .316 
Agmastelt- a. dure 1.44 6 .000 .000 .000 
September - - -- ---- 3.17 4 .000 . 103 .350 
Oetobarne tl beia2 1.67 13 .000 .157 .165 
November:s221 «eo 1.01 8 .000 .000 .000 
December --_-_- ---- 0.97 10 .000 .432 .ooR 
| z = : Lysimeter water collected from 
Pan's 3 |e 
=| BE 3 o pL 
1885, | = i 3 3 23 3 
3 oF” - ov WR Stas 
z Zz 2 Z 5* 
SAWUREG oo) ates Pee 1.07 8 0 . 266 256 
Pavriaryc 2 ete 61 5 0 0 0 
Marehv. trea sc Suet <p 12 3 0.1 0 0 
AER Gal ke opt ae see = 1.31 8 074 .798 1.64 
Maver ss eos 1.58 13 0 0 0 
June ...- - 2.49 9 0) .012 .826 
JULY Seen Sa ee ee 4.64 6 0 1.566 1.64 
AUS TISE oo cate Utne 5.02 17 .008 1.351 1.559 
September - ...------- 2.11 5 0 .196 2.51 
October .....---.---- 2.88 13 0 1.041 1.012 
NOVEIEDeE 210.2 1.36 12 0 .7138 64 
eAi. Seve eee 12 275 1.145 | .906 


December .76 
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The rainfall and drainage water for each lysimeter is given in the 
following table in tons of 2000 pounds per acre, the weight of a 
cubic inch of water being taken as .036024 pounds. 


Tons per acre. 


. OO eee =. + 


Drainage water. 


ree eS 




















. Cultivated 
1882. Rainfall. Sod. Bare soil. soil. 
yy UL teen oe a 2 267.88 . . 0 15.25 64.96 
Meprember> fi... RET |. 141.34 0 311 32.08 
Meer eter a. 70.16 0 0 11 
November. -UUc bo... 00d. - 137.89 .0 1.01 1.24 
Peecomuer - WU .GG * 8 ee 62.14 .0 30.61 28.13 
1883. 
JAnneey s-..-. 00-68 -.... S0--.- 54.45 74 5.87 .68 
Mebraery=: - -ue¢u - = .-ahn---- 162.81 16.04 0 0 
Ma Ob oS. ee 99.42 ‘11 Pil 11 
Velie: teks o>) Sa. a 178.51 AT 145.86 176.93 
Meee ee cht kes 502.88 136.03 275.56 840.08 
Rem se ee el 465 49 136.03 130.04 243.36 
A Os Se a eee ee 336.64 .67 36.15 52.99 
musust, 16 ora lee! wuestiase. « 892.05 0 108.35 152 75 
mepeeriber 208 em. To gira . 289.52 .0 25.64 71.40 
ss La gd 9 ae ee alla lg a a 237.26 9.37 108.91 152.81 
oy Sw TENTED a ie eteaiadle pl ed en 173.99 105.14 90.49 105.64 
ia LES etl eae lee tl, ae 82.47 18.64 4.86 3.50 
1884. ; 
AY SD ae ee 206.78 6.67 25.87 6.21 
eer Vie: See. 2622 zee ee St 227.09 232.97 173.99 199.87 
RUD, Sat) Le Sa ae aaGg1. ~ 2149.48 184.04 182.01 
NS) ee 93.77 214.66 7.00 23.70 
OS a ee 281.382 0 57.62 120.89 
ME eos esl eS ee 227.09 1.70 25.76 10.17 
LED Sage a a ee 263.25 .0 31.41 35.70 
DAY eae LS A a 162.64 0 0 0 
SOS ih ge a 358.15 0 11.63 39.54 
Brea tree 188.68 0 17-78 18.64 
weer. 60... |. sori... 114.11 0 0 0 
Diegermper = Sho b8... Oot is 109.59 0 48.81 39.77 
Tons per acre. 
Drainage water. 
1885. = : so] 
= } = 2 
a S a oa 
3 i} © at Oe 
fom M = i 
= s 
DALES O\ oe 120.89 0 30.05 28.92 
ty 4S ea, 68.41 0 0 0 
WE GUL SS ha | 18.55 0 0 0 
540i gd, OS SRS | eee el Ca 148.00 8.41 90.16 185.29 
inv ree see SSP 178.51 0 0 0 
AWS Ey SS U e a e  ea 281.82 0 1.85 93.32 
MIRE Vm SOP ARs a IS 524.24 0 176.48 185.29 
| 2g MRSS a a 567.17 .90 152.64 176.14 
SerTOGT eee ee 238.39 0 221.44 283.58 
rrrpinetrese Set un)! AR) REE | 325.39 0 117.61 114.33 
Peevommber 2c G0 - Mo 153.65 0 80.55 72.31 
SOTO ee 8 ee 85.86 31.0 


07 129.36 102.36 
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The amount of solids, chlorine and nitrogen found in the mixed 
drainage water from the three lysimeters in 1883 and in the water 
from each lysimeter in 1884 and 1885 is given below. 


Drainage water from the three lysimeters : 


Nitrogen as Nitrogen Total 

Total solids, Chlorine, free ammo- as nitrates nitrogen 

grains, grains, nia, parts parts per parts per 
1883. per gal. per gal. permillion. million, million. 

Jan. 1—Feb. 6 --------- 11.9 1.68 .206 2.76 2.966: 
Feb; 6—Apr. 16....---. 46.7 3.36 1.029 55.94 56.969 
April 16—May 20.------ 26.9 2.59 .987 24.738 25.717 
May 20—June 1.-...---- 38.8 BT Tt: 1.65 47.96 48.125 
tite: ofc. BE OE Se 40.18 3.15 .428 55.90 56.3828 
JUL ye oan ania ew oe 44,24 3.3 .066 66.00 66.066 
MO a TST A yn PO 56.35 2.9 .330 97.00 97.330 
Bepiember . 126... 2... 47.95 2.5 .023 83.26 83.286 
IROLGDSY 25... Wee ne 49.91 2.9 .066 92.26 92.326 
November ..t).. 0.2.2... - 37.73 3.2 .082 64.96 65.042 
Wecember . C2C8L.. cc. 23.59 2.4 .132 25.24 25.253 


Drainage from lysimeter No. 1, in sod : 


Nitrogen as Nitrogen : Total loss 
Total sol- Chlorine, free ammo- asnitrates,Total nitro- of nitrogen 
ids, grains grains nia, parts parts per gen. parts in pounds 


1884. per gal. per gal. per million. million. per million. per acre. 
JANUATY ---4ik 23.03 1.8 .00338 2.13 2.133 .02844 
February -- +, 9.52 ey, .033 .142 175 .08154 
March). 2. es 10.92 1.5 079 .142 .221 .06591 
ArT ek fa 108 1.2 .099 284 .883 .01644 
May. 2. 0 £6 ean RE ~ Hos 1 ae ee baal 
June LE ..2.. oF ae Me £o3 ae Pye his] 
JUGAL. 2. ph sas eS L Zu a a aan gdh 
Auptist -... fu =pee: er LSet ae pyar ine 
September ---- gas a . 1 tee ah sadt 
October... JL. ee ~~ Lats be ne wet 
November ___- nek ap Oy re eae eek wile 
December _-_-- oeiy i) poe aed ae veil 


Lysimeter No. 2, bare soil : 


January --..11 15.4 a .03 trace .03 .00155 
February -.-_- 19.11 1.2 .0182 20.529 20.542 7.1488 
UE | a ene 53.06 3.4 .0494 75.0738 75.122 27 6524 
JAE eagle 46.97 4.7 0987 90.02 90.119 1.2625 
OR. Ee 74.34 4.8 B95 117.92 118.315 13.6350 
June .... sate 32.76 ded .0165 33.122 33.138 1.70738 
AO racagaen eae 998 42.77 1.5 0296 34.80 34.829 2.1879 
AUP USD Sees ae fA = Le yt ee ph Bei Ba ee 
September .... 42. 3.6 .204 64.62 64.87 1.5087 
Ociaber yep. 22 63.14 5.2 03 90.86 90.90 3.2244 
Movember ---- Ab ve 5 aes te sche, | Rweere 
December - - -- - 70.42 4.5 ha 114.58 114.79 11.206 
Lysimeter No. 3, cultivated soil : 

JAURETY geo 39.00 1.75 03 .426 .456 .00566 
February _---- 45.43 9 .0132 69.61 69.623 27.8807 
Marcher. - |... 83 31.50 8 .0494 52.164 52.218 19.007 
a5 ti) . papain aarcil 34.44 1.3 .296 65.62 65.916 3.1279 
May gan. ou 3 45.08 9 .059 68.07 68.129 16.4725 
Jame yy... a3 31.78 8 023 23.94 23.963 48.4873 
J bY ete ie 2 ae 56.35 9 013 63.94 63.953 4.5666 
August«....- 4. Nae U oe 4g. fap 3 ere Sy 
September ___. 46.90 1 0 69.60 69.60 5.5045. 
Ocipher sole 52 53.97 1b .006 59.66 59.658 2.2246 
November -_-_-- Sete & Fe: Bei. oer - esis, Aas 
December ..--- 44,73 a) 064 62.97 63.03 5.0184 


SS 

















a D > @ oe a a. 
3 Adee AEE ae lip Be 
ra H a. io) Or o° 
1885. a O Q 8 aa eae Bé 
oo »-& i= ae BB aD 
3 ee | se | g22 | gf | Be | wh 
No. 1, in sod. & & & & bog A bo 2 = Fm 2 
agipss | bas | Bee | Se | a 
a 6 zm Z ee ie 
MHMMEV Sebo 2... -~-- 1 fiore ohh 4 et re}fs eis 5 
Peete ee Se 22g S20 ee aoe _ sata 
Marchoosti (fie t_ ieust HO Ol Lard, A. he ee i ate 
LOSES 19.9 1.5 274 4.43 4,704 0.8 
Bee ot oh - rap a pee fil eve: haa 
Pewee 2 o,  . oo aga #1 EUEt Be bs Bet 
AN a a ae ae oe mers ati apa eae 
ee as eam py a wap 3 mee ase cpp 
mencem ber. = 2-522 ae ies ates Uh a wh SUE 
Pinto berr rosy els oe, SLi ae SD a wey alge 
INavember.- -22-5---.. ae 4 pete Bey 3 ir wake ’ 
TE i: re 14 2.9 .166 3.33, 3.5 .22 
Lysimeter No. 2, bare soil. 
LETTE os a oh 55.3 4.4 285 39.90 | 40.185 2.4 
GU MIBM Vee SE os oy. sha Con ees mi, Ba ge BS/,4 
MurCN S347. se. Gages f fle. oar we 
PeOriiwee ee ee ee ce. 78.3 a4 812 102.09 | 102.902 16.3 
4s pt ed oe 2 ea Epys). ae A 43 Eft ae eas 
VNC See oe feet ae. ne oa ar weeps aie 
SUNN: | ays 2 55.44 3 066 92.43 | 92.5 32.7 
LATICO an eg ee 74.76 2.8 10 119.00 | 119.1 36.3 
September_........--. 68.11 8.2 115 123.48 | 123.6 54.7 
Pemtciierees ore rt 72,24 2.6 12 125. 125.12 29.4 
November .:..-....-.. rf 3 175 137.4 | 187.575 22.2 
December _..-.---- ee tie e OM, 1.5 .083 94.62 | 94.7 24.7 
Lysimeter No.3,cultivated 
soil. 
TT a pega 41.65 9 0 20.75 | 20.75 1.2 
MUGELALY Wie, Woon Et oe a Lee. OSL. LE 
Utes ey RY ee) ae ok ny ae re ay Avie 
eal Pp eS a 48.7 1 121 65.05 | 65.17 24,2 
Unies ee as weet we aes i ee oe See init ees 
ea Cee er 52.78 9 066 91.884] 91.40 Leek 
pe a i gl ir 50.12 ie 008 82.292} 82,30 30.5 
PeUPUs eyes wa. - 2 50.05 9 04 94.4 94,44 33.3 
September ..-_.-__---- 48.86 k .049 92.65 | 92.70 52.6 
Ot es 55.65 ls .044 100. 100.04 22.9 
Provembperss.. o. . 8. 58. 1.1 .092 103. 103.09 14.9 
Deécémber’. 202. 2222. al! 1. .05 104.95 | 105. 21.5 
FERTILIZERS. 
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Only one analysis of fertilizers has been made during the past 
year, and we were led to the examination of this one by the obvious 
misrepresentations of the circular which accompanied it. ‘The bul- 
letin which announced the result of this analysis is inserted in full, 
showing as it does, clearly the fraudulent character of the article. 
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BULLETIN No. 1, NEW SERIES. 


N. Y. Agricultural Experiment Station, 
Geneva, N. Y., July 18, 1885. 
On June 20, there was received at the Station a sample of fertil- 
izer for analysis, with the following endorsement: 
Brand of Fertilizer: Mason’s High Grade Potash Fertilizer. 


Name and address of manufacturer: Mason’s High Grade Pot- 
ash Fertilizers, Binghamton, N. Y. 


Name and address of dealer from whose stock this sample is taken: 
George 8. Ellis, Levanna, N. Y. 


Date of taking this sample: June 18, 1885. 


Selling price per ton or hundred: Wholesale price per ton, $22.- 
50; $30.00 retail. 


Actual weight of package opened: 350 lbs. 


Copy of all the printing upon the bag or package: Mason’s high 
grade potash fertilizer, manufactured at Binghamton, N. Y. 


ANALYSIS: 
Potash eqtivalent in°sulphate .\. 0.2...) 4¢2i_—-. eee 15 
Lines et Sk ee SEAS ol. ee 21 
Mapriesia» 222° Wl20 6 Soe ce ee 6 
Chloride Sodium.?_.--|.-----. -!-.2 5... 2 2 See eee 5 
Phosphoric acid, available salts... .--. -.-225-- 2 oe sees 3 
Ammonias-Salts of geo 004 2c oe 28 ep 6 
Vegetable Moldtt:._. 22.22.) SSR...) 10 
Motspure \se_ 2c Pe oe Ee kl sees -\S oc ease aretha 27 
Undetermined Elements... 220). 2 ‘id 


J. G. Orton, Chemist. 


The Station analysis of the above sample gave the following 
results: 





Lbs. 
Z ok PEA : i cent. per ton. 
osphoric acid soluble EUS ESY Me sha Se ny 
fe «reverted { (Available) TT 0.18 3.60 
A “4, .aneolu bleal: wut easel Cad Fee 0.43 8.60 
Potéshe slid sil euil Te Se ee ee BT Silat 0.005 0.10 
Nittogeh 2. 2. une en ogee Ue Ae ee Fee 0.20 4.00 
‘*?) (emuivalentto/ammonia UU user net baad 0.24 4.80 
Lime@itur ddd Joe oe oer pee se eee 7:15: 2248000 
Moisture {ee SR 2 hk ee ee eee 28.21 564.20 
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An analysis made June 27, by Dr. F. A. Genth, for the Pennsylvania 
Board of Agriculture, gave the following results: 


Lbs. A 

faa Hi Per cent. per ton. Value. 
Sombie phosphoric acid... 2.2.7... - none , 
BE ae te eG Moe Ree oe ae 
(0 TLART 5 SRO ng a a a 0.70 14 0.56 
A a 0.14 2.8 0.14 
(CEL EES SUS sb RS Rg a al oe ere hee 22.8 4,10 
Comparative commercial value per ton..-.---..---------- $ 5.99 
Selling price per ton at point of selection.....-.-.-. ...-- 35.00 


We will give the manufacturer the benefit of the advertisement 


| by re-publishing his circular, which reads as below: 


Mason’s high grade potash fertilizer for all crops, the only fertil- 
izer in the world manufactured from wood. Manufactured by 
Mason’s Fertilizer Co., Binghampton, N. Y. | 

Some reasons why farmers should use Mason’s potash fertilizer. 
This is the only fertilizer in the world produced from wood. <A few 
years ago you would not have thought that the paper you read could 
have been manufactured from wood, but it is, and is conceded by 


all printers one of the best and most durable papers ever used. Now, 


we call the farmers’ attention for a few moments to hard wood ashes. 
We ask them if they are a good fertilizer. Their answer is they are 
one of the best they ever used. If we could only get enough of them 
we would want no other fertilizer for our crops, as they say that the 
ashes is good for all crops, especially for wheat. 

Now, we are placing before the farmers a fertilizer five times bet- 
ter than hard wood ashes, and at a low price, so all farmers can use 
it. Now, what we call the attention of the farmersto isthis: Their 
good judgment will teach them that a fertilizer produced from the 
tree, containing fifteen per cent. potash, would be natural for the 
soil to retain it, as it is vegetable matter, and once grown from the 
soil. Now, think of year after year how you have robbed your land 
of all that has grown upon it, and put nothing back to feed it. 

You will agree with us if we tell you that grape growers through- 
out the country know when they have burnt brush upon the soil 
before setting grape vines, the best of results have been produced, 
both in vine and quality of grape, by the ashes, together with other 
chemical properties from the wood, which have entered into the 
earth. We therefore beg to call the special attention of the grape 
growers to our fertilizer, as it is of such a quality as to be a natural 
food for the vine and grape, and is the only fertilizer ever produced 
from wood, and supplying the earth with that property which the 
vine in growing has exhausted. 

All crops require more or less potash. The potato requires pot- 
ash, as that itself when burnt the ashes is from 8 to 10 per cent. pot- 
ash—the wheat the same. You feed any crop what it likes, natural 
food, and it will thrive. The same as your pig in the pen. If you 
feed him all the corn and milk he wants he will grow fat, but if you 
give him something that he does not like, he will not eat, and for 
weeks you can see no difference. It is just so with your crops. 
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Feed them what they like, they will grow, and potash is natural food 
for them. Now, we have placed before you one of nature’s own fer- 
tilizers, adapted to all crops, soils and climates. 

Our aim is to keep this a high grade, make it better in quality 
instead of less. As our judgment is that it will become very popu- 
lar with the farmers, and as they use it in large quantities, 1t ena- 
bles us to sell at a small margin, and give them the benefit. 

We have already spent large sums of money in chemistry, and 
keep a chemist with us, so as to keep up the standard of our fer- 
tilizer. 

We have also studied the nature, not only what is valuable to feed 
the straw, but the kernel as well. Farmers are well aware that they 
often get a heavy growth of straw, and think they are going to have 


alarge crop, but there is something lacking to feed the kernel, and | 


the crop isa failure. We claim that potash produced from wood is 
the only natural food in the world to feed the kernel. One trial 
will convince every farmer that they should use no other brand but 
Mason’s High Grade Potash Fertilizer on all crops. Remember, this 
is the only fertilizer in the world produced from wood. 

Farmers should take an interest in this fertilizer, as our aim is to 
give them value received for every dollar we receive from them, 
Some reasons why the farmers should give Mason’s High Grade Fer- 
tilizer their attention. First—Because it costs but thirty dollars per 
ton at retail. Second—It is more bulky, free from sand and worth- 
less material. Third—Because common sense will teach any one 
that vegetable matter is better for their land than mineral, as in the 
vegetable its nature is to grow; the mineral is not soluble. The 
ammonia produced from wood, its nature is to stay in the soil; the 
ammonia produced from the animal, its nature is to escape in the 
air. 

For crops in general use from 250 to 300 lbs. per acre. 


ANALYSIS OF MASON’S HIGH GRADE POTASH FERTILIZER. 


Potash,equivalent in sulphate 15 Ammonia, Salts of-..-. .-- 6 
Te Se cece eee te ee ere 21 Vegetable Mold 2272 , 2 -- 10 
bes aD SE etd ate Salle Losin ab G "Moisture. oo. ee 27 
Ciiotiie sodium ws eo ee 5 Undetermined elements.---- 7 
Phosphoric Acid, available salts 3 100 


J. G. Orton, Chemist. 


References:—Merchants’ National Bank, Binghampton, N. Y.; 
Finch & Ross, Chauncey Waterman, Hon. R. A. Ford, G. A. 
Thayer, Mayor, Wm. E. Taylor and 8. L. Scott, of Binghampton, 
N. Y.; Joseph Parsons, Whitney’s Point. 

Address P. O. Box 123, Binghampton, N. Y. Office 69 Court 
St. Binghampton, N. Y. 

Comment is unnecessary. At the same figures of valuation our 
analysis shows a commercial value of $1.52 a ton; Prof. Genth’s 
analysis $5.99 a ton. The selling price in New York is given as 
$30.00 a ton; in Pennsylvania as $35.00 a ton. 


E. Lewis STuRTEVANT, DIRECTOR. 
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_ We present in tabular form all fodder analyses made during the 
year, and as they are of general interest, include many that have 
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REcoRDS OF SUNSHINE. 


Since May Ista daily record of the amount of sunshine received 
at the station has been kept by means of a sunshine recorder 
imported for this purpose. This instrument, manufactured by 
Negretti & Zambra, consists of a glass sphere which, acting as a 
burning glass, is made to produce a charred line upon a strip of pre- 
pared paper, suitably placed in the focus of the sun’s rays. ‘The 
paper is divided by lines at a distance apart representing hours, so 
that one may see at a glance the time of day, and the duration of 
any sunshine that may occur, This instrument fails to make any 
record for a considerable time after sunrise, and for about the same 
time before sunset, also whenever the atmosphere issmoky or shghtly 
hazy, although the sun may not be obscured. This effect amounts 
to from 10—15 per cent. of the total sunshine. 

In connection with the above, a record has been kept with an 
instrument constructed essentially upon the plan given in Nature, 
vol. 31, page 319. This consists of a silvered globe placed before a 
camera with a short focused lens, with the axis of the instrument 
placed parallel to the axis of the earth. In this position the sun’s 
rays, reflected from the surface of the globe, form an image of the 
sun on a piece of sensitive paper in the camera. In consequence of 
the rotation of the earth, this image will describe the arc of a circle 
corresponding in length to the duration of the sunshine. By means 
of a circle divided into 24 parts, to represent hours, the amount of 
sunshine for any day isreadily determined. 

Instead of using the silvered globe, our instrument has been con- 
structed by placing a small camera in the axis of the first mentioned 
instrument, so that the glass globe which forms its lens serves as a 
reflector for the latter. This has the advantage of making the 
results obtained by the two methods comparable, as they are always 
exposed to the same amount of sunshine. 

The last described instrument is much more sensitive than the 
first, having shown throughout the season about 10 per cent. more 
sunshine than the first. This however, like the first, fails to make 
a record for a short time after sunrise and before sunset, but for a 
much shorter time. The sensitive paper used in the instrument is 
the same as is used by photographers for silver prints, and is well 
fitted for this purpose; but a more sensitive paper would no doubt 
give a record earlier in the morning and later in the evening. 

The difference between the results obtained in these two Ways gives 
some indication of the difference in intensity of the sunshine for 
different days. : 

In the tables given below appear the daily records for each instru- 
ment since May Ist. The record for each day is divided into four 
periods, the first including that part before 9 a. m., the next two 
being the three hour periods 9—12 and 12—3, and the last all after 
3 p.m. The number of hours between sunrise and sunset for each 
day is also given. The totals for all are carried out for each month 
together with percentages of total sunlight. The results are inter- 
esting, as they show the distribution and amount of sunshine 
throughout the season. 

It is hoped that the continuation of these records for several years, 
together with careful observations upon the growth of plants may 
show some relation between the amount of sunshine and plant 
development. 


305 





























: Oo Or 1D B= DP DVIUD Be SD DAD b= De M1 eH t- © of =k SD 
nD SSSR RRR SSBSSIRSESSSSS548™ Be 
me © 
>H OW 
oqd¥ad 

So SH OmSH SH HH SH HH SH SH cH SH SHH HH HH! HH <H oH 192.0 
HZ 2% | SAAsAAAAAAA AAs asAsa tases ae 
= Ow Min DOoSoooSoSn DMO nRS6 > 
3 | a RAR RRS SS SS SSRERRSSRSTS VER RRSSRR 9 
™ DOONAHANNQONRS mrss rei es SNH 
: 5 | So, Rae oRSeSSNISsnsSsasseer AAS ONS tH 
| x * * * 
° Ned 
irelte) ey 12 S S ooo i) 
2 | hl oS88 S8SSSRRSSRRRRSSoSoRRRASERR 
a} £8 | alan) ANA “SrdcNRariaa CSCS ODI Go 
= oD 

fan) 19> 12 > 
S| Pl o$8Sco8Ro 4 SRSSSSSSRSRARISIOSRR wg 
= 23 | 09 05 2 Gi OS “oSed sad ose “Od Mined 6d GR is 
oS 
7 eR 1s am Mie Ease 10 Neo) = i) 
5p BS] oSSS oR oo BRS FSSSSRoOSERSSRESCSRS F 
ifs 4 sod N No Nessa 9 CkoS Nese OG ES 
° 
is : ; 

2 10 10 1919 19 > eo sooSe S 
| BE] cBScotd oo SSSR SSSSRS SSS oRSRSRS COR 

Sa Ratan) BND BHM NG BNMNGN Ss 

o> 

= 1D WO=MMSSSSSOSU“Y“S 1s Sie aS 

a | Soh TSeS2RSRSRRN4R8 SHSsS4 45S ~ 

5 Hor te PR HONNAAS “TV OnmeisedonSOHRsS 

senlhamn! ae hon kee kon! | Sonihoe| © 60 
3 A = f = 
ra 3 ie 
o MOS19MOSOOSS =) 2 
2 | g8| 28 ocoBRRSERRSSRRRRRSOROASSSOARA E 
at yo No 3 OD OD GIGI GR CO or Ceseo ri QS 
En) 
N§ A I lt a Ea RE, eee ee ane ee a 

ian) Nex} > oo S Ye) > Ne) 19 
ce | SS 8500800 CSRS SS SSR So SSERISSC 4A 2 
a2 x OD 09 - rt “opop ones} O rrr Sk NX S 
ae! 
Ce) |i <= — = eo ae 2 — a pe eo Pan as ni he aan — et 5 ae eee 
ont RN So 1d Sid. 19 S S OeO 21912919 
oa) = 7 SSSR cc oS ORR Mo VSSSSSCSORRSRSSONAS 
Bp PA 00 oS NN NRHsosr CO 08 68 > 
o 
A od oS 19S19 19S 12 M1 OOMw Yer 

BE) coRS cc coc SSSR SSS SSS oS co FERS S oc oF x 

Bs Roo me NO mM NX reams ONN = = 

Pa ; 

| ee te ee ee seed et Bet Re ae ten Ge oe ee eet 
' 1 ‘ 1 ‘ ' ' ' 1 ' ' ' ' ' ‘ ' ' , ' ' ' ' 1 ' ' ' ' ' ' ' ' 1 ‘ 
' ' ' ‘ ' ' 1‘ ' ' 1 ' ' ' 1 ' ' ‘ ' ' ' ' '‘ ' ' ' ' ' '‘ ' ‘ So ' 
| ewe eens 6 eel “ae goa Nee! og oN os eg og UO ey Sore Ss oe eet 
, : : ! 2 L ’ ' ' ; 1 1 ' ' ' ' ‘ ‘ ' ) ' ‘ ' ) ' ' ' ' '‘ 1D 1 
' ' i) ' 1 ' ' ' ‘ ' ' 1 ' (el. J) Be 8 ' ' ' ‘ (e) ‘ 
i BE Oe Fr en aie ae oe oc ge 
' ri ' ‘ ' ' 1 edhe a de tS | Via: Mowe Way Wea ST aca ' ' ' 1 ' ' ' ; 1 Say ‘ 
al 1 . ‘ . 1 ' ' ' 1 ' 1’ ' ' ' ' 1 1 i ' ’ ' ' ' ‘ ' ’ 1 ' ‘ ' ‘mow 
< Sr A a Oa: ene tay eet eh ogi Se ee ae Set a tet ae 

Q 1 ' ’ ' ’ 1 ' ' ‘ ' ' ' ' ' ’ ' : ; ’ i 1 ; ; ' \ ; H ' : ' 1 28 
cg Oe eS ee eee 
= BRAS AS SRASRANRARARARRHS SE 
| de Sas wt sas S ewecee 2 Yat ses Sirs vo Mee Ss he 

=) Eo Ay 


*No record. The amount of sunshine taken the same as by the other instrument. 






































1D Dd DO HOOD HD 19 OO DR REE Ye) 
1D 109.19 19 19 19 19 19 191910 19 19 1919191910 Ned - 
eae $26 aca ce sce Geass essa oese aS 
1o 1 1D A 1D 1B QIN MO wis 101d S16 ST, 
BSR SES R SSS SARBSSIRSRSASSRSISSS 14% 
NASHONADAOHRNN Sos Hodsases red On moO 
drsisdevagdddedvegsiersimedsed “oA gg 
Ya) DoS 1D 1O 1D S19 S10 rT) 
SRSSSRERSSSSSSS_ SSR ASSRASS_4SR aS 
COOOL MMOH OM CH ds Candsadid> es sR 
re 
19 19 1 19 1 1D 1 S Tl—i—) 10 10 
SSSQSSS SEBSSS _ASVSnnssSsstsRist a4 
OAM ANA OGANSNDO “HNAGANdaSadaran Oa x ms 
re 
0 S10 od Seu <= =I) 1D 1D 
S888 _ 84 _ SSSSSsSsrsssesnsesssisni St ox 
Ord “SCHNOasraNna sess rnedsosaarn coat is 
rt 
we Seow OOS DOM ODN mMOSOOSOHH 
SSR__ SSSSSRSSRSRASVRARSRSSIILSS = 
Od OBO OH Res Hes Ho od Nos Hed Oo OTR OSI icc Sis 
re 
11010 SBS S19 19 9191916919 © O19 1919 12S > 
BR ER SSA SS SSR RSS GSR RSSSSSSARR LSS SR 
FCS WON GSNOHAHONHANG SEO sAE Cem AR 
— = ere ri re =e rtrt ri & ok 
19 O19 1» COO wOoomBOMH 19 S 
BIRoBRSIRISS ORG SRS oA SRIIR CORA H% 
ates GANNBAESA Od odes AMON “oO ra om 
4 : 
19 oO. = ro) omoconoovon =) 12 
GRARBRSoSIRSSS oo SISRSISSERIRZOSR 
ae NNN MNAMNce COM MRR mM Qs Se 
Tod F) ao 2 eosecoounnso S Le 
SGR__S2_S85SSSR _ SSSsaxsssata lies BH 
BNA SH GAS Hoses ates SOO HHA MAAS cop OR 
= = 
1S SommomnoossS ive) S 
S8R__ SASRRSRRRRVSSSSSARSRRS CCT ONS 
BBO THOMOND “GRAM MmONe 696d ex ed.09 OO wis = 
r= 
Arf | hao a te A | a | 1 = ae ST a ee ee ee ee 
fie 1 The Lat EP oe Leer Te ea a ee 
eS ae RR ee oe Se ont See eee tare ee 
Poo ee Ge lie tk SH. See. eee ae bw et ae iia i en a OP i es fe 
cm OO ao ce ee en he omer s te Ge hee SO PS 
i ues yum Nile tee RPh. ge ie eS A ae i AE i! 1 
ee Se me ee i ee a or ea ieee ne es Pe 
FS pl ei tae: a ena: See iee g oe hoes) OO te ee rote, AI am eis 
i Se ae eS tin Oi! ae, Oh Ge 
A po ea eee pag Tee, 1 ees See i eee ties earetn en, os) bea 
ea 8 1. ap Ses Seven eK he ah Pa rea e fore EY ba st ase 
¢ we) A ee ee tL? Fe ait SOMO OOHNM HOOD aH BSG 
= 1 = ro Y - > q 
ROIS OO OSES RS RAR ARAARARARANS SEK 
Oh Sa | oo oa meh oho doles « Sallam o age arene) See Ss HHos 
0 OS Cae Ee ee Re EN Oe SS ae ro a a J ever OV@CG 
ar GPa 


309 


; Neg Rie Photographic Method. Hours 
DATE. Minn TA Maia ee ee ss 
Oo 


Before After Before After 
9a.m.| 9—12 | 12—3 |3 p.m |Total|9 a.m.| 9—12 | 12—3 |3 p.m|Total 


sunset. 








hrs. min. 
] 7 











Ae igo be eal ne 3.30) 3.00) 3.00} 3.15] 12.45} 4.00} 3.00] 3.00! 4.00 14.00) 15 13 
it Bee thst ee. ls « 1.30 380} 360 0 2.00} 1.45} 1.00} 0 0 2.45) 15 12 
Cs Sp ae 0 0 1,15) 1615), (2:80) +O 0 1.45} 3.00} 4.45} 15 12 
SY be 2S Gt Ree ala 0 80) 1.45} 1.00) 3.15) 0 45} 2.00) 1.80) 4.15! 15 Th 
CONG e 5 Ri? ea 2.00; 1.45; 2.15) 2.45) 8.45} 2.45] 2.380/ 2.15] 2.30 10.00) 15 10 
Bae Geet ene be 8.15} 2.45} 1.80) 0 7.30} 3.15} 3.00} 38.00] 3.00] 12.15] 15 9 
oS TY ferent: i i eg 0 0 -45| 2.380) 3.15 0 0 1.00} 4.00} 5.00} 15 8 
Sa Set BoE op. 3.30) 2.45) 1.30) 4.00} 11.45} 4.00) 2.45] 2.00! 3.45 12.30} 15 7 
A A ee (SE ed 2.00} 2.00} 3.00) 1.80) 8.30) 38.00) 2.30! 3.00] 1.30! 10.00 15 6 
Reg AU Set eeely STAM ¢ 2.45; 1.80} 2.30) 3.30} 10.15} 2.30) 1.30] 2.30! 3.30 10.00} 15 5 
oS bbe oP ah SR ia 2.45} 3.00} 3.00) 3.30 12.15} 3.00} 3.00} 3.00] 4.15! 13.15 15 4 
aie Mocstce Law Pee ay 3.45} 3.00} 3.00) 3.15] 13.00] 4.00) 3.00} 3,00] 4.00] 14.00 15 3 
Tb eee oe See 0 0 30} 30 .30| 0 0 1.15 30} 1.45} 15 1 
fips ded be ar toe yt 0 0 0 0 0 0 0 45 30} 1.15] 14 59 
TA bee ee Se 3.45) 2.15} 1.45 -30/ 8.15) 4.00} 3.00} 2.00) 1.15) 10.15] 14 
iia Ue ie as a a Dy i) 2.30! 3.00} 3.00] 9.00 -80; 2.45] 3.00) 38.00) 9.15) 14 56 
SB ly eo 9 yh OS eas 4.00; 1.45} 3.00) 3.30) 12.15} 3.00) 2.45] 2.45! 4.00 12.30} 14 55 
Bet Loge owe ye ee 2.45| 2.30] 2.45} 3.00) 11.00) 3.00) 2.45! 2.45 4.00] 12.30] 14 54 
ae Os eee eth ye 8.45) 3.00) 3.00] 2.80} 12.15} 4.00] 3.00] 3.00! 2.30 12.30} 14 52 
‘athe 1 ae Pet ip a 2.80} 2.30} 2.15! 2.00) 9.15] 3.00] 2.30 2.30} 3.80] 11.30] 14 50 
oA 4 bee Ae 1.45 .80} 1.380) 2.45] 6.80! 2.30 45} 2.00} 38.80} 8.45] 14 48 
Mee pean 45} 2.00} 3.00} 3.45 9.30 1.00} 3.00} 2.45} 4.00] 10.45] 14 46 
ei Cote eiay = Naas ¥ 2.45] 2,45) 2.15 0 7.45| 38.15} 2.45] 2.30 -380} 9.00) 14 45 
BA) Se SERS, Tela ae 0 30; 1.80) 1.45) 3.45) 0 1.30} 1.80; 3.00} 6.00] 14 43 
Re OO ee ees vin. a .30 45} O 1.80} 2.45} 1.00) 1.15 380} 2.36) 5.15} 14 41 
Paid es JS AE 0 0 0 15 pies iO 0 aor 1.30) 1:45) 14 39 
2 Sy GORI PPO 3.30} 2.45} 3.00) 3.15} 12.30! 4.00) 2.45] 3.00! 4.00! 13.45 14 37 
een. AS Ei 3.380} 2.15} 2.15) 2.80) 10.30) 3.80] 2.00! 2.30! 3.30 11.30} 14 85 
Raed SoA eee oa 3.45} 3.00} 2.45) 3.15] 12.45) 3.30} 3.00} 2.45} 4.00! 13.15! 14 33 
nia Abs eet ann at 2.30) 3.00} 3.00) 3.30) 12.00) 3.15} 2.45} 2.45} 3.45! 12.30! 14 31 
E43) bth UR a re aaa 3.30} 3.00} 2.45} 3.00] 12.15] 3.30] 3.00} 2.45} 3.30] 12.45] 14 28 

Tota) for July .____- 64.45) 55.45} 61.45] 66.30] 284.45) 71.15] 62.30] 67.45] 88.00 289.30] 462 ll 

Per cent. of possible 
sunshine...c). - 47.9 60] 66.4 | 47.2 | 53.8 | 52.7 | 67.2 | 78.2 | 62.4 | 62.6 

Total from May 1-_--| 171.45] 158.30! 157.00] 164.00| 651.15 ee ates 186.00} 220.00} 785.00] 1372 43 





























aS.) 
PATIZUSt LON beck ou 2 | 2.45! 1.80 80; 2.00) 6.45} 3.15} 2.00] 2.00) 3.80) 10.45 14 26 
Y rte YA a 15 45} 2.45) 2.45) 6.30 30; 1.00) 3.00) 2.45) 7.15) 14 24 
Re ee Otes 2 5 its 0 0 0 0 0 0 0 0 0 14 22 
me OE Bay. ds 3.00] 2.45 0 45) 6.30} 3.00} 2.45 -15} 2.00) 8.00} 14 20 
ne 3 ae aie eee 0 0 15) 2.15] 2.80 0 0 80} 3.80) 4.00) 14 liv 
Ae 6._...-.....-| 38.15) 2.45) 2.45) 2.00] 10.45] 3.30] 2.30 2.45} 3.15) 12.00} 14 15 
+f Gate ae Likes 2 0 15 .30} 0 45 0 30; 2.00) 0 2.30] 14 16! 
23 Sasa wiht 45 -15) 1.45) 1.45) 4.80} 1.00] 1.15} 2.45) 2.00) 7.00 14 11 
<9 Qik SS esti .30 45 0 E16) 100} Tetb) | 1.00 80) 3.45), 14 8 
pene dO:f 5 Bree a 0 0 0 1.30) 1.30 0 0 2.80) 2.380) 14 6 
me eee ee 2.45} 2.45} 2.15} 3.00) 10.45] 3.00} 2.45} 2.80] 3.45/ 12.00 14 3 
SST VER eee 1.00} 1.45 15) 0 3.00; 1.80} 2.30 30} 30 4.380) 14 1 
meNOs. teen ol 1.00} 0 OO LS 1d 80 0 1.00) 2.45} 13 59 
cls oe ae ee 2.00} 2.15} 1.15) 1.00} 6.30] 2.00} 2.15] 1.30] 1.30 7.15) 18 55 
Ree Ogee Hol ide 2.15} 2.45} 2.45} 3.15) 11.00] 2.45] 2.45] 2.45] 3.45 12.00 3 53 
ay 2.30} 2.45} 2.30) 3.15] 11.00) 3.30] 2.45] 2.80] 4.00) 19.45 13 50 
os WG ys teres 2.45, 2.45] 2.30 -45| 8.45} 3.00) 2.45) 2.45] 1.45) 10,15} 13 48 
“5 CB Rg 2.15} 1.45} 1.30] 0 5.380] 3.00} 2.00} 2.00 -30| 7.30} 13 45 
ey Deeg 1.15] 1.45) 2.00) 1.80) 6.30) 2.00] 2.00) 2.45) 2.00) 8.45 13 43 
Sear e oe ob) 2.00) 1.00 30; 2.00) 5.30} 2.80} 1.30) 1.45) 2.30! 8.15} 13 40 
de ae aa 45) 0 0 0 45) 2.00 0 0 0 2.00} 138 388 
20 Sap A a a 1.15} 2.00} 2.45} 1.00} 7.00} 1.15} 2.00) 2.45! 3.00 9.00} 13 35 
Ps 2 aaa 10} 6 0 0 0 15 30 0 0 0 30} 13 33 
A Te ee 0 0 0 0 0 0 0 0 0 0 13 80 
TDS ree ae 0 15 0 45) 1.00 0 1.00 0 1.45) 2.45) 13 2 
ONO feet thot 1.45} 2.00} 2.15} 1.00} 7.00} 2.00} 2.00) 2.15} 1.15! 7.30 13 25 
Pelee od §«6215} 1.45) 1,00 -15; 5.15} 2.45), 2.00} 2.00} 1.00) 7.45) 13 22 
SO CA ie 30 80; 2.15 +15) 3.80 .80 -80} 2.15 15} 3.30) 18 19 
0725 Ny ie eg? 2.00} 3.00) 2.45) 1.45) 9.30! 2.00} 3.00} 3.00] 3.00! 11.00 13 16 
a 0 Sa LD 2.40) 2.30\0 2: $.30) 1:30): 2.43) 2.30) 2.80) © 9.169013 13 
3 Se ere 2.45| 2. 2.15} 2.45) 9.45} 3.00} 2.00} 2.15] 2.45! 10.00] 13 10 
Total for August_._| 48.00) 42.45] 39.45] 38.00) 163.30] 52.15! 48.15 50.15] 56.15) 207.00] 428 4q 
Per cent. of possible 
Sunshine dies... 36.00) 46.00) 42.7 | 30.8 | 38.1 | 48.7 | 51.9 | 54.00] 45.6 | 48.3 
001 228.30! 236.15! 276.15 992.00/1801 30 


Total from May 1._-| 214.45! 201.15! 196.45] 202.00! 814.45] 251. 
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Instruments, Hours 
DATE. ——_ creed 
Before | After sunset. 
9a.m.| 9—12 | 12—3 |3 p.m| Total. 
hrs. min 
November 1.-:-.---- 15 15 0 30 1 9 
ne 2 vse 0 30 15} 1.00) 1.45 10 16 
Wy eee 2 0 St 0 30 10 14 
es if PLS 8 0 1.00} 2.30; 0 3.30 10 12 
as a ae 0 15} 0 0 15 10 10 
oe (Hii EO seg 1.45 30} 0 0 2.15 10 8 
ue ESE 0 0 0 0 6 10 5 
es Be eee 0 0 0 0 0 10 2 
de ieee Leer 0 0 0 0 0 10 00 
* 10424 Af 0 1.30} 38.00)’ 2.15} 6.45 9 57 
ee ieee ee se: 0 0 2.00; 1.80] 3.80 9 55 
“s Ibe. tae 0 B30] 2.15} 1.00) 3.45 9 53 
ie JE pe ee 0 0 0 0 0 9 50 
z* 4 Wee et 80) 2.00) 2.45] . 0 5.15 9 48 
3 il\eer Saas Sole Lada co 0 1.30 9 46 
“¢ IGE. 0 15} 0 0 15 9 44 
ee HG Set ae 1.15} 3.00) 3.00 .45| 8.00 9 42 
=e d beta 8 seep had 0 0 0 0 0 9 89 
we iL Qaeeeteie 0 0 0 0 0 9 38 
# OD a 1.30} 1.30) 1.15 15} 4.80 9 86 
“8 7 Kp 0 0 0 0 0 9 34 
sf Py Nag te Me ple 0 1.15| 0 0 1,15 9 82 
a Oo te fe 0 0 0 0 0 9 80 
‘s Ba ervoiii ts 0 0 0 0 0 9 29 
as Ai ee ae Anew 0 0 0 0 0 9 27 
tg id faecal So 0 0 0 0 0 9 25 
SOFTER $2552! 0 .15| 2.00 .15| 2.80 9 24 
EC AAI Ee 0 0 0 0 0 9 23 
Oi ae Dee 2y 45} 1.00 e120 2.00 9 20 
i 5 Ute | 0 1.80| 2.45 45 3.00 9 19 
‘Total for November| 6.15} 17.00) 22.00) 17.45] 58.00 293 17 
Per cent. of possible 
sunshine ._____..-- | 11.00} 19.00) 24.7 | 13.7 | 18.1 
‘Total since May 1...) 284.15) 316.15) 821.15] 287.15) 1209.00 2810 14 
| Possible 
sunshine 
December 1._.------ 0 15 15 0 30 g 17 
a Aisa ss. = 0 2.00) 2.30) 0 4.30 8) 16 
- eyes ee 15 20) 0 0 45 9 15 
ss fy ere 0 0 0 0 0 9 14 
¥y ics ealaline 215)" 2.00] 1.30)? 0 8.45 9 13 
Bio Peas 5) 1.00): 2.15)% 0 2.30 9 11 
fe (me as 15} 8.00) 38.00} 1.00) 7.15 9 10 
" fe SS ee 1 1bie 80 = 0 0 1.45 9 10 
On teh ae ewe 0 0 1.15}. 1.15} 2.80 9 9 
hy ath Cae 0 0 0 0 0 9 8 
4s gh I ae SS ee 0 0 1.00; 0 1.00 9 7 
+ 12 Ma Se 0 0 45] 0 45 9 6 
aS Es ale Katee 0 0 0 0 0 9 6 
ae "Le a ep oe 0 0 0 0 0 9 6 
SS i ree 0 1.15 30 30} 2.15 9 6 
ss AGS TIALS 0 1.15} '1.00}'' 0 1.15 9 5 
a Nica. aes eS 0 1.45|,-. 0 0 1.15 9 5 
= AS ees. oe 0 50} 0 0 30 9 5 
a LOL EC Gals 0 0 0 0 0 9 4 
cs 4 Neda EPR oP 0 1.00 SOhEmLO 1.30 9 4 
3 MAb leh .80|. 1.45} 1.00) 0 8.15 9 4 
ae UPA pees 0 0 0 0 0 9 4 
a AAS eee 0 0 0 0 0 9 4 
43 pr ERE BER ITES 0 0 0 0 0 9 5 
sf as) Le eee 0 0 0 0 0 9 5 
“s (a Vee hey 4 ne 1:15} *3.00} “3.00 .30| = 7.45 9 5 
os Paha Ale ee 1.00} 3.00) 3.00 .30| 7.80 9 6 
os CAs ae Seine 0 0 0 0 0 9 6 
s§ 7) a apap 0 0 0 0 0 9 7 
‘ty SOE stay 0 0 0 0 0 9 ¢ 
‘ ri3) ge 0 0 0 0 0 9 8 
Total for December] 5.00} 21.15} 20.00; 3.45) 50.00 283 1 
Per cent. of possible 
Runsoine 3. 9.00; 22.8 | 21.5 8.2 17.6 
Total since May 1---| 289.15] 837.30| 341.15) 291.00) 1259.00 8093 15 


Report of the Assistant Chemist.* 


THE RELATIVE DIGESTIBILITY OF FEEDING STUFFS. 


During the past year a few experiments have been performed to: 
determine the relative digestibility of the albuminoids of some of 
our feeding-stuffs, also for comparing the relation of artificial with 
actual digestion, and to test the efficiency and ease of the following 
methods. 

Stutzer’s methodt was the first used. This consists of using a di- 
gestion fluid prepared from a hog’s stomach. 

A digestion fluid was also used prepared from commercial scale 
pepsin.{ ‘lhe latter solution is less difficult to prepare, much easier 
of use, and with me gave more uniform results than did Stutzer’s 
method. | 


The Pepsin method. 


A muriatic acid solution of .2 per cent. strength was made and to 
each liter of this wasadded 5 grams of pepsin. Fresh solutions were 
made for each test. \ 

The substance to be digested was thoroughly comminuted as for a 
chemical analysis. 1 or 2 grams were taken according to richness 
in nitrogen. 

The substance to be examined was placed in an Erlenmeyer flask, 
and when the solution from a hog’s stomach was used 250cc were 
taken, when the pepsin solution was used 150cce. Once in two hours 
1 gram of HCl. was added until the solution contained .7 grams, 
The flasks were set in a water bath heated at from 38° to 42° OC. for 
14 hours; then allowed to cool down during the night and on the fol- 
lowing day the heating was continued for six hours. They were 
then filtered, thoroughly washed with water until free from any 
traces of acid, then with alcohol, and the contents of the filter trans- 
ferred to a nitrogen flask and dried at 100° ©. 

The nitrogen in the undigested residue was then determined by 
Kjeldahl’s method. 

In table I are given the analyses of the substances examined, water 
free, and table II and III contain the data obtained from the exper- 
iments. 

*K. F. Ladd. 


+Journal fiir Landwirthschaft 1880 page 195; also Report of Maine State Col- 
lege 1883. 


{Manufactured by Henry Thayer & Co. 
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Notes on table I. 


The first three hays were from the same lot. No. 1 as harvested, 
and in good condition. No. 2 was a sample of the same spread on 
the ground for one month, exposed to the weather and selected as an 
average of the lot. No. 3 was a sample of the poorest selected from 
No. 2 and was somewhat decayed. 

No. 4. This hay was like No. 1 but gave slightly more nitrogen. 

No. 5. A portion of No. 4 after having been prepared for analy- 
sis, then steamed. 

No. 9. The Soja hispida was from the lot used in the digestion 
experiments noted in the 1884 report. 

No. 10 was ensilaged fodder corn. 

Nos. 13 and 15 were waste products from the American Glucose 
Co., and the same as used in the feeding experiments at the Station. 

No. 14 was a similar product from the Glen Cove Starch Company. 

Nos. 18 and 19 were selected as fair representatives of the old and 
new process linseed meal. 

No. 24. The pea meal used in this was a sample from the meal 
fed the cows of Mr, Bronson during the butter test in June last. 

The corn meals, raw, cooked and heated will be mentioned later. 
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TABLE No. I. 


THe ANALYSES ARE FOR WATER FREE SUBSTANCES. 


ee ee ee 






































- 8 ; 
3 . a 
Bag 2 been Ochs 
HAY AND COARSE FODDER. aa | & os | Be 
by a og $ A 
27} 2.) 86.8501 oe 
< 6) a fy < 
1 |Clover hay*.....---------- -----+-----------7- 13.812 | 33.025 | 42.113 | 3.865 7.185 
2 |\Same—exposed, average*-------------------- 12.187 | 41.110 | 38.953 | 2.900 4.850 
3 |Same—exposed, poorest* --.----------------- 13.843 | 40.710 | 37.057 | 2.960 5.430 
A \Clover hay*.--.---------------------------+--+- 14.641'\) 2 one chee 6.86 5) 2 fn... 
5 |Same, steamed*. --...-.---------------+----0-- M4 BAS ec cereay Skee Sle | he tee 
6 |Hay, ordinary mixed ------ pee vest aes Aine ee 5.94 | 36.89 | 48.91 2.43 5.83 
7% |Hay, poor quality many daisies {i422 5.--2 5.94 43.16 42.80 2.50 5.60 
8 |Fodder, corn ..-..---------+-2------- 05-47 773" 7.81 | 35.54:| 47.44 2.98 6-23 
9 |Soja hispida---.-~..---+-------------+----------- 10.69 28.35 48.59 1.75 10.62 
10 |\Ensilage _.--..------+--+----------+--++0-----> 7.381 | 82.48 | 46.84 7.45 5.92 
BY PRODUCTS. : . 
11 | Wheat bran..2-----~-.4---0---5252- 97 2-907 15.87 12.19 61.53 3.82 7.09 
12 1Ship Stuff ooo". d= - 222 os nn enone nn 17.81 5.68 64.12 4.87 7.52 
13 |Gluten meal .-----------+---+++--------------- 32.87 3.03 57.54 5.62 -94 
14 |Starch refuse ‘‘ wet feed’’.-----.------------ 21.06 | 10.10 | 57.08 | 11.11 .65 
15 |Starch feed ‘‘ dry feed”’..------------------- 12.50 12.43 65.11 9.45 bl 
16 |\Corn feed, ground germ----.--------- ------- 10.75 6.28 68.64 12.23 2.10 
17 |Corn feed, ground hull -.-------------------- 7.50 | 14.12 | 68.76 8.02 1.60 
18 |Linseed meal, old process-------------------- 34.50 13.39 37.40 8.92 5.79 
19 |Linseed meal, new process. - ----------------- 35.37 15.06 | 41.70 | 2.33 5.54 ae] 
20 |Cotton seed meal..-.-.----------------------- 43.21 7.81 | 26.382 | 15.12 8.04 an 
51 ISamé, cooked - -c-:4-¢L-,cqnes-~ree2-=ene> ene 42.13 (|. uae. | et i? 
ve} 
GRAINS. a 
Os orn MGAL 22 lva diene soe ee makes cue Hee eeee 12.37 | 2.55 | 77.78 | 5.77 1.59 * 
93 |Same, cooked..-.-.---------------------------- 11.25 3.31 | 79.48 4.38 1.58 7 
94. |Pea MGal...-0----2c----nree-eee- => 27 ee eee a= 24.81 | 12.58 | 59.17 27 2.97 > 
25 |Crushed oats.--.------------------------------- 11.87 | 22.83 | 58.51 3.90 3.39 2 
og] Corn! meal i.e. 2e cance cee ules eh erate 10.87 | 2.02 | 80.81 | 5.24 1.56 4 
27 |\Corn meal --.--------------------------------- 10.41 2.33 80.35 5.41 1.50 i 
28 |Same, cooked. .-.----------------------------- 9.87 2.47 82.39 8.85 1.42 : 
99 |\Corn meal, ..2- --5-255-2sn~ oo de- we ewan omen neee 12.25 1.88 | 80.33 4,30 1.24 ta 
30 |Same, heated in bin-------------------------- 11.87 4.61 79.93 Wil 1.87 " 
31 |Wheat, Clawson’s Winter-.------------------- 14.93 4.31 77.28 1.88 1.60 iH 
ao Regn’ NAVY. OF PHAL cs disnieecen Gin tomuemem 95.31 | 8.23 | 60.66 | 1.57 4.23 i 
RE ee 2 
* See notes on table No. I. , 
My 
TABLE No. II. i 
ee 
fata) | & |se |B ; 
Us — ath g =| | ° 4 
se |22 jee |22 |ee 
DIGESTED BY FLUID FROM HOG’S | 2% b= he | omg he ie ‘ 
STOMACH. Sis ees | is + 2 f 
paiee Boa a>. aS . | 289 
S% | Sex| See | see | 7s Fy 
688 | dz | BS | FeSO | Fae . 
Zz Ay a a Ay 
1 JOG Ver BAY Clo2c cock aece ek core eer = eae reece 1 | 13.812 | 10.187 | 8.625 | | 73.755 
2 \Same, exposed, average --.------------------- 2 12.187 5.995 6.197 49.2382 
3 |\Same, exposed, poorest --.------------------- 8 | 13.843 6.750 7.093 | 48.761 
4) Corn mealies ee eo cee nne- ese ar 26 | 10.875 6.750 | 1.712 | 83.981 
Bl nsilawe boc2 ocesso choca oc etw need ha eeone deiner se 10 7.3812 4,987 2.325 68.203 
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TABLE No. III. 


DIGESTED BY PEPSIN SOLUTION. 

















=e rs E wt 3 
= 3 Sa 1, & | So 
o8 ie) oO 5 a3 aS 
oy, 44S ae — o6 
HAY AND COARSE FODDER. vo ae pe os Os pis 
Ro | gel | BS. | BS | BBs 
~~ ~~ 
S44 | Sax | Seg | Seg | 9 Ee 
66a | 524 | Heo | Smo] Tau 
Z Py Ay Ay Oy 
Meme AVEC oe... Doce sctiie veel co tescel 4 | 14.531 9.831 4.700 7.655 
IEEE SCOOIN OO on eine waw aware noe eae eo Neo aas 5 | 14.843 |. %7.641-4.—6.702 | 53.273 
MeL MOLUINALrYeMILeeG bens 22 feos 2 ee 8 6 5.940 2.090 3.850 35.3822 
9 |Hay, poor quality, many daisies ____....___- uf 5.937 3.425 2.512 57.688 
10 Fodder, corn A2Ull tiitin JS EL Be 8 7.812 4.922 2.890 63.001 
AL SOle DISPIGR, feb ce} s dsa ee = tee-s14098 Ft eser 9 | 10.687 8.109 2.578 75.920 
Se Seta Tals Gadi lla helpalet giant eta eo Mie catia igs 10 7.312 4.486 2.826 61.351 
BY PRODUCTS. 
13 | NAIA Yes 5 ntl 0) 2) aloe DR A Dae ee 11 | 15.875 | 18.219 2.656 83.269 
AMG AEGON Teal i deoeelys F438. shay i aye. 8 13 | 32.875 | 27.863 5.512 83.233 
fo |obarch retuse -iwet-feed "v2 224.005 eo oe 14 | 21.062 | 15.456 5.606 73.435 
16 |Starch feed i*dryifeéd@77A0i2> fits iT 15 | 12.500 7.606 4.894 | 60.800 
Hea Corlateen, cround werm 2. S22) S252 16 | 10.752 6.209 4.543 57.981 
faa G@ornereed, ground hulle os 2 ee se 1% 7.501 5.220 2.281 69.711 
19 |Linseed meal, old process-_-_-..-.2------.--2.-- 18 | 84.500 | 30.884 3.616 89.518 
20 |Linseed meal, new process _.:.2. .2--02--24.- 19 | 35.875 | 27.'750 7.625 78.445 
imi weouboOn seed emeanle 2 ae 6 ee ga oe 20 | 43.21 87.91 5.30 87.734 
Pee OO KEU. ot les. 0 be kscun sk Sues ne 21) 42.78 31.54 11.19 73.812 
oy ES a Ta OR — En SS 23 | 17.81 15.47 2.34 87.861 
GRAINS 
Pee CT Cet bets sername. Pare Se Re ME ie eo! 24 | 24.812 | 21.562 2.750 | 88.689 
Me LUSHCE Oats: ot ike oA. ee etalk 25 | 11.875 9.725 2.150 | 81.895 
ORG OTIV Res) fice ee a oe ot te ete ct eens 26 | 10.875 9.369 1.506 86.151 
ATS NOPCTS AY 00 2h UD apse ea Ga ape lap cea oS 2% | 10.418 7.562 2.856 | 2.586 
SmI eM COOKEG tae set ee 28 9.875 6.236 3.637 63.169 
29 | Wheat, Clawson’s: Winter.....-......_-..---- 31 | 14.93 13.00 1.98 87.073 
OsMOODMBIMNOD)  Jivaw =! 5 ips eo ed kbs 29 | 12.25 8.68 3.57 70.857 
Ausjpame heated an. bin: wo 2... gue. oe 30 | 11.81 8.23 3.58 69.789 
SCMCOVN IUCR] 4.) gere es. louie wae ke Re 22} 12.87 8.50 3.87 68.63 
SATO GOOKCG sas sony oe le ee ee 200| 11.25 6.81 4.44 60.53 
ote Dean. NAVY OP PCals.--.---b 2 ese bce on nee 382 | 25.31 24.18 1.13 95.59 





Of the feeds examined, in per cent of digestibility of the albu- 
minoids, bean meal stands the highest, linseed meal, old process, 
next; pea meal but little less, while the mixed hay, of rather 
inferior quality but similar to much hay fed, stands lowest. The 
old process linseed meal shows a higher digestibility than the 
new process. ‘This difference is due, very likely, to the partial 
cooking of the meal by steam during the process of oil extraction, 
and preparation of the meal for feed. 

Cotton seed meal, much the richest substance examined, gives a 
high co-efficient for digestion. ~ A notable difference exists between 
the first three hays, showing plainly the difference between well- 
cured hay and that exposed to the weather. Of raw and cooked 
meal, mention will be made further on. 

In ‘nearly every instance the determinations were made in dupli- 
cate. ‘Tables II and III give only the average of the two determin- 
ations. In table IV are given a few of the duplicate tests to show 
how close parallels could be obtained. The greatest variation rep- 
resents, as determined in nitrogen, a difference of less than one- 
tenth per cent. 
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TABLE No. IV. 











' Per cent. of 

S2a.| Percent.of | Percent.of |total albumin- 

iG = 8 digested undigested | 048 dig See 

2 3 s x albuminoids. | albuminoids. digestion—co- 

58 82 efficient. 

ou) 

1 2 1 2 1 2 

Peale) ioeck.: ose cess ee 24.3812 | 21.812 | 21.312 2.500 8.000 89.71 87.66 
Linseedimeégi <5. S32 8 feet 24.500 | 31.032 | 380.750 3.468 3.750 89.94 89.11 
Crished oat8 4.2. 42.2. PLE oSe 2 11.875 9.728 9.748 2.152 2.127 81.79 82.00 
Tay tere neeeree ces we Sous smeas 12.187 6.110 6.110 6.077 6.077 49,23 49.23 
BOdGeMnCOlMueere nsec. wae see ee 7.812 5.000 4.844 | 2.812 2.968 64.00 63.00 
StAVenure lune eee:. 2s eee ess 21.062 | 15.144 | 15.762 5.918 5.300 71.89 74.83 


For digestion, a ration was prepared from samples of the same 
substances and in the same proportions as constituted the ration in 
period II of the digestion experiments previously performed at this 
station, the results of which were given in the report for 1884. 

The following table gives the co-efficients of digestibility obtained 
for the ration, also as calculated for each constituent of it : 


TABLE No. V. 
be a5 ae 

Sa lad a2 | 2aS lads 

Bas (She .| Sa | Sus (Ske . 

Foun [SSSR tod | +86 |gses 

S86 g/S8Ex| ows 2 8 SEER 

SAZSSSEA| Sa | SSS SSE oe 

Z Ay Ay = Pay 
RSBION tc etc aac ee Scan es Bole a me ee ee SER 7.984 5.766 2.168 42.63 
Knstiage inorationte:: 222 eae oe eee 10 7.312 5.369 1.943 73.56 
Corntmeéalint ration." oa.) oe ee A ee 26 | 10.875 9.774 1.101 89.87 
Wiheat: brav iin ration: 22 citree sf See oe os 11 | 15.875 | 14.77 1.101 93.06 


The digestion co-efficients obtained by the Pepsin method, are 
higher than those found with animals. Many reasons may be as- 
signed for this variation, particularly with animals where there is 
greater liability to error and so many almost uncontrollable influences 
—the individuality of the animal, nervous influences, environments, 
temperature and the necessary compounding of a ration instead of a 
single feed,— enter in to vitiate the results. The errors incident to 
such experiments are entirely eliminated in the Pepsin method and 
uniformity secured for each test. 

Further, the digestion co-efficients for ensilage, corn meal, and 
wheat bran, compounded in a ration and digested, were higher than 
were obtained where each was digested separately. 

The following table gives this difference. 


Per cent. digested Per cent, di- 

in ration. gested sepa- 
(Caleulated) rately. 
Birsilaice SU a Sau) es eae DOs 61.35 
Cofh. meg] it ST BITe OE.) DORE Dg 89.87 86.15 


Witeat bran ty: 2 QU ety a IE aS 93.06 83.26 





Neer eee ease 
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The larger co-efficients obtained for these substances in the ration 
may be due to their greater digestibility when mixed together. This 
would not seem at all improbable in actual digestion, but with arti- 
ficial solutions such would not have been expected. It is the only 
explanation we can offer at present, and without knowing whether 
the relation holds the same for each in the ration we can only caleu- 
late with certainty the digestibility of the ration. 

In table I are given the analyses of the substances examined, water 
free, in table VI are given the same calculated to actual water con- 
tent, or they may be considered as the pounds of each substance in 
100 of the feed. This table taken in connection with table I makes 
the analyses complete, and the last column gives the number of 
pounds, in 100 of the feed, of digestible nitrogenous matter. 


TABLE No. VI. . 


























| = se 
+ S) 

oO 5 g a 

ST NEESE AEE ed '* as 
HAY AND COARSE FODDER. S =e Ss cs 5 ays 

be _ RX (en oO 3 a ae He 
Ve: Ess o 50 a] Sade ee 

0 et BM dy at | uebohiatté 

= a 5 zi pg A 
WOME MAY 2o2. oissac- 5. 46. an ~ cox 14.53 | 11.80 28.22 | 35.84] 3.31] 6.30 7.98 
2 |Same, exposed, average__________ 14.53.| 10.42 35.14 33.28 | 2.48] 4.15 Bais} 
3 |Same, exposed, poorest_._____.._ 14.53 11.%38 34.79 81.79 | 2.52] 4.64 5.72 
6 |Hay, ordinary mixed ..._-______. 15.22 5.14 31.28 41.86 | 2.06| 4.94 1.82 
imihay, many daisies../___....-. 23! 16.85 4.94 35.89 35.58 | 2.08 | 4.66 2.85 
SeMLONGer GOP :-< #2 cess 56.49 3.40 15.46 20.64 | 1.30] 2.71 2.14 
EPC TINT. . oo to arora dt 21.23 8.42 22.34 38.29 | 1.85] 8.387 6.39 
Sepyrmeilage 22. ne oe RS 84.58 1.13 5.01 7.22) 1.15 91 69 
BY PRODUCTS. 

aeeaeredt DEAN 2. -u7232 62.6222 13.72 13.69 10.52 | 53.09] 2.86] 6.12! 11.40 

STSCI oot dee gtk 16.00 14.96 4.71 53.86 | 4.09] 6.82] 12.7 
aovomuten meals. G5.2.......2.2. 4. 8.25] 30.16 2.78 52.79 | 5.16 86 25.10 
14 |Starch refuse ‘‘ wet feed ’’_______ 63.60 7.66 3.68 20.78 | 4.04 24 5.60 
15 |Starch feed ‘‘ dry feed ’”’________. 65.50 4.31 4,29 2,46 | 3.26 18 2.62 
16 |Corn feed (ground germ) _______. 8.35 9.85 5.76 62.91 | 11.21 | 1.92 5.71 
17 |Corn feed (ground hull)_________- 6.12 7.04 13.26 64.55 | 7.58} 1.50 4.9] 
18 |Linseed meal, old process--_-___- 8.07 81.71 12.31 34.38 | 8.20] 5.83| 28.39 
19 |Linseed meal, new process. __...- 8.55 2.30 13.77 38.13 | 2.138 | 5.07} 25.38 
20 |Cotton seed meal._.......-__-__._. 18.52 35.21 5.74] 21.66 | 12.82 | 6.55] 30.89 
mh mame; Gooked. 206164. 0e lll 18.52 2) B4l8R PLES Pc aS Ly 60 

GRAINS. 

we }OOrm meals... oon tte. 12.21 10.86 2.24 68.23 | 5.06} 1.40 7.45 
MauimAmMes COOKE ~.--.--ssc2-c eee eke 12.21 9.88 2.90 69.77 | 3.85] 1.89 6.02 
caik (Utes ho G0(S)2 4 i ee ae Cn ee 12.08 21.37 11.06 52.02 .86 | 2.61] 18.95 
2p |Crushed oats!__..-.-.--2-227 3... 13.26 10.35 19.37 50.75 | 3.88] 2.94 8.44 
ROL MCHl 8. 24.54 8.20 1.52 60.60 | 3.96} 1.18 7.06 
PeMCORT THOM) Joo). eR ek 8.01 9.61 2.14 73.80 | 4.98} 1.47 6.98 
BomIMae, COOKEG 2-5. a. ce 8.01 9.09 2.27 75.80 | 3.52] 1.81 5.74 
PemO@ornl meds 9.22... dens de 15.80 10.31 1.58 67.64 | 3.62} 1.05 Wal 
30 |Same, heated in bin__.....___.__- 15.80 9.99 3.88 67.42 | 1.44] 1.57 6.97 
31 |Wheat, Clawson’s Winter_______. 12.80 13.00 3.16 67.40 | 1.64] 1.40] 11.32 
32 |Bean, Navy or Pea.-_-_-_-__.L._..- 12.39 22.17 7.21 53.14] 1.88] 3.71] 21.18 








ALBUMINOID NITROGEN. 


In most of the feeding stuffs examined, the albuminoid nitrogen 
has been determined by Stutzer’s cupric-hydrate method. 

The term amides is here applied to all that portion of the nitrog- 
enous matter not true albuminoids. 


318 


The numbers before the substances are given to correspond with 
the numbers of the same substances in table I. 


Total Albuminoid Am- 
Hay and coarse fodders. Nitrogen. nitrogen. ides. 
| aed Gish AA son yy Sete ecg i gi hn 2.200 1.605 5595 
2 Same exposed, average. ---- ---- 1.950 1.500 450 
3 Same exposed, poorest.-.---.---2.215 1.810 405 
“Hay, poor quality -.----------- 95 87 .08 
SMOEOduer COrne stele ee ee eee 1,25 94 at 
DemOie Wiepitiii =~. =e eee ee Ler 1.53 18 
IATA tah Ora oere Sate oe eee Toby 713 44 
Bye products. 
HO otion seed neal cet ce ees 6.93 6.44 49 
18 Linseed meal, old process---- -- 5.52 5.30 22 
19 Linseed meal, new process- - -- .-5.66 5.15 51 
LO EATCH Giclee Re eh nadia tate aioe 2.08 AE 03 
TPL W eat OT ANE ark ese De ek tee 2.04 2.08 46 
12 Ship, shui! cee ae de Be 2.85 2.37 48 
Grains. 
32 Bean, Navy or Pea------ On ie 4.05 3.53 .O2 
9° -OQorn men) s:). 8 cui. Seles evel dee 1.222 .503 
OR Same GOOKMUc. da bomied bic eet OU 1.217 .363 
24. Pea MeGdh.. | axa slg: ae - beni aes 3.89 3.23 .66 
29° Corn mpeal | OoA8. (pees ee eee 1.96 1.41 .55 
30. Same heated in bin----+1-.---~. 1.892 1.41 482 
31 Wheat, Clawson’s winter -------2.39 1.41 .98 
a2 Corn meals at. ie. 2 TS 1.975 1.505 470 
23 SAaMe.| COOKEOe. eo. be eae 1.800 831. .969 
23) Ornshed sonten. eb Pane ee 1.90 1.65 25 
26e Corn meal. viei..-\2o6— alse ae 1.74 y ke Al 


Corn meal, Heated in bin. 


In the early spring a quantity of fresh ground meal was put in a 
bin and an analysis made at the time, later it had become badly 
heated and somewhat mouldy, a second analysis was then made. 

Below are given the analyses for both, water free. 


Fresh Heated 


meal. meal. 
Ae er be il ee A A ey a 4,30 12h 
Adbuminoids secu - sags seek. eek te 12.25 11.81 
Orade Ror. jae aes pegs sae) ~ Heal es 1.88 4.51 
‘Nitrogen free extract@s.. . Mek) et oe 80.33 80.00 
Ne yt ne Hatin see ieee re ee ee er nies 1.24 1.87 
Per cent. of nitrogenous matter digested . 70.86 69.79 


The apparent loss in fat is undoubtedly due to an oxidation, ren- 
dering the fat insoluble in ether, and nearly so in acid or alkali of 
the strength used for crude fibre determinations. 

An examination of the nitrogenous matter gave the following: 





319 


Total Albuminoid Amides. 

Nitrogen. nitrogen. 
(oh ce Te ot i AC aie 1.960 1.410 .550 
Same, heated in bin.....--.-- 1.892 1.410 ~ ,482 


To what extent oxidation may take place in the oil of corn is shown 
by a few experiments made for the purpose. The corn oil used was 
perfectly soluble in ether. 2.1014 and 2.5836 grams of oil were put 
in small fat flasks and kept at a temperature not exceeding 98° C. for a 
month and a half and frequently weighed. A few of the weights 
are given to show the gradual change in weight. 


Aug. 7 2.1014 grams 2.0836 grams, 
a4 8 ¢ 


2.0982. ¢ 2.5796. < 
1061 (1 QALO6s, fF 2.5922 << 
KUM ni hOdG.Lgsde 2.6468 << 
Sees Roath’ Cab cuaskt 2.6612 « 
a Loin §20 304 8° 2.6714... 
Stale fyiprtolty Boor) oh 2.6704, .< 
ae Gan meal fata se 2.6648 . « 
831 9.1602 “ 2.6538. « 
Sept. 5 2.1562 « 2.6484 , << 
chi IRDA Nea cas pa 2.6440 << 
FR BM OA ABQ | 6 2.6368 << 
Wor pee tosaiy) #6 26272 ines 
ceBaoy | Migh) 398 i ¢« 2.6192 << 


The loss in weight on Aug. 8 was probably due to moisture and 
volatile matter driven off. For 16 days the oil continued to increase 
in weight during which time it changed considerably in color, be- 
coming darker and although perfectly fluid at the first it had now 
become firm in the flask and even when warm would not flow—a 
resin. At this stage it was but slightly soluble in ether, and nearly 
insoluble in acid or alkali of the strength used in fodder analyses for 
crude fiber. ‘The increase in weight was in one case 3.73 per cent. 
in the other 3.56. After this there was a gradual diminution in 
weight by prolonged heating. 

To further study this oxidation, Aug. 24, 22.6710 grams of corn 
meal from Stowell’s Evergreen, on a watch glass was put in the dry- 
ing oven and on the following day when the moisture had been driv- 
en off its weight was 20.2305 grams. It reached its maximum on 
Aug. 31, 20.2870 grams, and its minimum on Sept. 11, 20.134 grams. 
A determination of the ether soluble fat was made at the beginning 
of the test and again at the close. 


Aug. 24, 7.72 per cent. 
Sept. 18, 5.31 ‘b 


By prolonged drying of the meal the per cent. of fat soluble in 
ether was very materially decreased, and this oxidized fat is insolu- 
ble in alkalies of the strength used for crude fiber determinations. 

Meal kept for a long time shows a similar oxidation in the fat, a 
smaller per cent. is soluble in ether, as the following shows : 


Feb. 26, 1884, 2.79 per cent, 
Aug. 6, 1885, 2.25 2 
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Feeds—Raw and Cooked. 


In some carefully conducted feeding experiments, where the value 
of raw and cooked food has been compared, the evidence has been in 
favor of raw food for domestic animals. 

Experiments at the Maine State College Farm* showed that it re- 
quired 0.57 lbs. more of cooked than of raw corn meal to make a 
pound of pork. 

A few experiments have been made with corn meal and hay to de- 
termine the difference between raw and cooked substances. 

Two meals were examined, each in duphcate, one an old meal 
having lain in the bin three months, and the other a fresh ground 
meal quite different in appearance. The meals were thoroughly 
dried as for an analysis, and then divided into two portions. One 
portion was carefully analyzed and its digestibility tested, and the 
other was cooked by boiling, then dried and analyzed. During 
the process of cooking and drying, the old meal suffered a loss of 
2.45 per cent. in weight, and the fresh ground meal 9.45. 

The analyses are given for each meal, raw and cooked, calculated 
to bases of raw meal : 


Old meal. Fresh meal. 
Raw. — Cooked. Raw. Cooked. 
Fat 5iAl BeS85s BIT 7 eee 
Crude fibre 2.00 BAL R00 eee 
Total nitrogen 1.670 1.580 1.975 1.800 
Albuminoid nitrogen 1.222 1.217 1.505 .831 
Amides 448 .3863 .470. .969 


Per ct. of nitrogenous matter digested 72.58 63.17 68.63 60.53 


A partial examination of clover hay and cotton seed meal, raw 
and cooked, gave the following: 


Alay. Cotton seed meal. 
a ——--- 
Fresh. Steamed. Raw. Cooked. 

Nitrogen 2.82. 2.29 6.91 6.83 
Fat 3.86 118141 \-bae cp yeeet 


Per ct. of nitrogenous matter digested 67.65 53.27 87.73 73.81 


In cooking there has been a change in the amount of ether soluble 
fat, probably not so much due to a loss or an oxidation, as to a sur- 
rounding of the fat by water soluble nitrogenous matter precipitated 
in cooking. Further there has been a loss in the corn meals, of the 
non-albuminoid nitrogenous matter—amides, which may have be- 
come broken up during the process.+ The slight difference in ni- 
trogen in fresh and steamed hay would not warrant the drawing of 
any positive conclusions, but leads us to think that the loss which 
takes place during the steaming is not so great as in the more con- 
centrated feeds. We find the nitrogenous matter of cooked meal 





*Report of the College for 1876. + Bied. Centr., 1885, 51--56. 
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less digestible than in raw meal. In hay there was a difference of 
14 per cent. in favor of the unsteamed. 


PHospHORIC ACID. 


The depth to which it may be carried in the soil: 

To determine to what depth in asoil the phosphoric acid of a fer- 
tilizer might be washed, these experiments were undertaken. 

The experiments were carried on in glass jars six inches in diame- 
ter and nine and one-half deep. ‘These were filled with soil and 
covered with a perforated glass. 

Water was supplied by means of a delivery flask. By this ar- 
rangement a known quantity could be supplied, the flow regulated 
and kept constant. A watch glass inverted beneath the falling wa- 
ter served to distribute it evenly over the surface. The soil used in 
the experiment was a clayey loam garden soil and contained .147 per 
cent. of P, O,, andas air dried 11.25 per cent. of moisture. 


Experiment No. 1. 


A jar was filled with this air dried soil, and 20 grams of Bowker’s 
Alkaline phosphate mixed with the surface soil. N one of the phos- 
phate was allowed to come within three-fourths of an inch of the 
edge to prevent its being washed down in the Space between the 
earth and glass. About ten pounds (4535 grams) of soil were used, 
containing 6.66 grams of P, O,, and the phosphate applied contain- 
ed 2.66 grams. 

Distilled water was added sufficiently slow, so that only at the end 
of 22 hours had the earth become saturated, having retained 925 cu- 
bic centimeters of water besides the 50%cc. that it originally con- 
tained. 

The first water to drain through contained phosphoric acid, and 
quantative tests showed the acid to be increasing as the washing ad- 
vanced. After 2385 cubic centimeters had come through, the drain- 
age water was saved until 4841cc. had been collected, and only traces 
of phosphoric acid were to be had. This drainage water was evap- 
orated to a small quantity and the P, O, determined, showing 
-1485 grams as the amount having been washed out of the earth, 
besides whatever amount may have been in the first 2385cc. of per- 
colations, 

3195cc. more of drainage water was collected and no traces of 
phosphoric acid were to be found. The supply of water was shut off 
for 36 hours and then again resumed when the drainage water gave 
phosphoric acid, but all traces soon ceased, 

Distilled water charged with carbonic acid was then used, and af- 
ter 1000cc. had passed through, phosphoric acid was again present 
and continued in marked quantities so long as carbonic acid water 
was used. 

An analysis of the soil was then made. A sample from the sur- 
face gave .245 per cent. of P, O,; one from the center only .0002 
per cent., while that from the bottom was too small for determina- 
tion, 

21 


B22 


So quickly did the phosphoric acid come through in the drainage 
water in experiment No. 1, that I was led to pass water through a 
portion of the soil, to see whether phosphoric acid could be washed 
out of the soil itself. The result is given in experiment No. 2. 


Experiment No. %. 


A small fiber flask was filled with earth like that used in experi- 
ment No. 1, and water run upon it. After a short time traces of 
phosphoric acid were found and continued in the drainage so long as 
water was passed through. 


Experiment No. 3. 


Another portion of the garden soil was thoroughly dried for sey- 
eral days. The moisture and such other volatile matter as was pres- 
ent must have been pretty largely driven off. | 

A second jar was filled with this. Nine pounds being used 11000ce. 
of distilled water was passed through and no traces of phosphoric 
acid found in the drainage. 

Distilled water charged with carbonic acid was then used and soon 
traces of phosphoric acid were found in the drainage. When 1500cc. 
had been passed through, the supply was shut off for 36 hours, after 
which it was again resumed, and the first drainage to come through 
gave a heavy precipatate of phosphoric acid. 12000cc. of carbonic 
acid water was run through, and at this stage considerable acid was 
present, and continued so long as the experiment continued, 

The result obtained in experiment No. 8 differs from those of Nos. 
1 and 2; particularly No, 2, where we obtained phosphoric acid in 
the drainage water on passing distilled water through the soil. 

We should bear in mind, however, that the soil, although of the 
same nature, was not treated under like conditions. 

That in No. 2 was air dried and still contained a large per cent. of 
moisture while the portion used in experiment No. 3 had. been thor- 
oughly dried for several days. | 

We find also that when water charged with carbonic acid was used 
in experiment No. 3 phosphoric acid came through in the drainage. 

Inexperiment No. 1, when P, O, had ceased to exist in the drain- 
age, carbonic acid water again liberated it so long as the experiment 
was continued. Indrying the soil, whatever change may have taken 
place, it was sufficient to drive off, or render nonactive, the agent 
which had previously forced the phosphoric acid from the soil into 
the drainage water. The supplying of distilled water charged with 
carbonic acid to this same soil gave us results agreeing with those 
obtained from soil that had not been so dried and containing 11.25 
per cent. of moisture. 


Experiment No. 4. 


A third jar was filled with dry earth as in experiment No. 3. 
Spring water was supplied to this; 9000cc. of percolations gave no 
phosphoric acid. 50cc. of a solution made from Bowker’s Alkaline 
phosphate was added to 1000ce. of spring water and allowed to flow 
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slowly upon the surface of the soil. The above solution contained 
2.01 grams of P, O,. After 3000cc. of water had been drained 
through phosphoric acid was present in the washings and continued 
during the experiment, when nearly 30000cc. more of spring water 
had passed through the soil. 

An analysis of the soil was then made. A sample from the sur- 
face gave .0073 per cent. of P, O, ; one from the center .00342 per 
cent., and from the bottom of the Jar .00198 per cent. 


Haperiment No. 5. 


‘'wo small fiber flasks were filled with dry garden soil, being the 
same as that used inexperiment No. 4. 

Five grams of carbonate of lime was mixed with the soil of one 
and then to each was slowly added 250ce. of distilled water contain- 
ing .2 grams P, O,. 

The first drainage to come through gave phosphoric acid, and a 
much heavier precipitate was obtained from the one having carbon- 
ate of lime. * 

After a short time, however, the amount of phosphoric acid in the 
drainage coming from the soil containing carbonate of lime began to 
diminish while the other showed a marked increase. 

On further washing with distilled water, the phosphoric acid 
nearly disappeared from the drainage coming from the earth con- 
taining carbonate of lime, while in the other its presence was very 
marked. 

The last experiment would seem to indicate that while the ulti- 
mate tendency of carbonate of lime in a soil is to fix and retain any 
phosphoric acid applied to the soil, its first effect from the liberating 
of carbonic acid is to aid in washing away a portion of it, providing 
there be present sufficient percolating or moving water. 


Fixation of Phosphoric Acid by a Soil trom a Solution. 


These experiments were made as preliminary to future investiga- 
tions. ‘To understand the results tabulated in the following tables 
a few explanatory notes may aid. 

The soil used was a garden soil, the same as used in previous ex- 
periments, and was quite dry. Flasks were used to hold the sub- 
stances. ‘I'he contents were thoroughly shaken together, the flasks 
loosely corked to prevent the admission of any foreign matter and 
kept at temperature of laboratory, obscured from hight. 

In the last case, instead of adding the phosphate direct, a solution 
was made by shaking water and phosphate together, then filtering 
and adding enough of the solution to contain 1.608 grams of P, O,. 

In the others, where phosphate was used, but 68 per cent. of the 
P, O, (as given in column showing P, O, added), was in a soluble 


form. 
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1884 |Grams./Grams.| cc. |Grams./Grams. 1885. Per ct.|Grams.|Per ct. 
1 |Dec. 27.--- 200 10 250 294 1.329 |Feb. 20.-.-| .000394 | .0985 7.411 
2 SZ aR 100 10 250 147 1.329 © -20__.-| 000762 | .1765 13.28 
3 FE OO nies 100 - 250 147 1.329 |Jan. 12....| None. 0 0 
4 CS D0 ret, 100 10 250 | .147 1.329 |Feb. 20_...| .1176 294 21.37 
1885 
5 iiJan.4 be. 100 10 250 147 1.829 |Feb. 20_...| .0296 O74 18.40 


Beets i Bes- 2h $400 250 147 1.608*} ‘* 20....| 1.638 4095 25.46 





* See remarks at beginning. 


South Carolina Phosphate Rock. 


A few experiments have been made with finely ground unacidu- 
lated Charleston phosphate rock. 

The treatment was similar to the last experiments, save that drain- 
age water from the plats was used in the three first, spring water in 
the fourth, and to the fifth was added 5cec. HCl. 

Where no earth was used only traces of P, O, were found, but 
when the water was slightly acidulated, though no earth was used, 
considerable P, O, was rendered soluble. 














eal Lo} 1 wo | oO i] 
ax I q 5 N& Os Oos 
UIE s 2 0) 2 a6 cing © 
3.2 | 38 | fs | SE oo | eee 
260 ~— od ~ 3a 44 a baa} 
8 | a. qi Pane) Bei aad 
© opm =e) . Bad | = BEG 2 OO 
Ses an C28 g 32 Pas Beek 
3p = .25 = =F= afia ke} Beem 
a <q Zz <q AR a4 oO 
1885. Grams. Grams. ce. 1885. 

Li May? 18451825: 200 250 Jilly Os ssteeee Traces. 

> fe i eet Pein reitare 150 150 250 aa AY yank .61176 0294 

SU HOD. s0ee nase 200 250 May 16-.----.-- Traces. 

pt tO cae 150 150 250 oo WB: 4 ete * 0092 0280 

Bios 1-26rise7--6 200 250 $16 oe 084 .0850 


Equal quantities, by measure, of the ground phosphate rock and 
wheat bran were thoroughly mixed together and kept moist and 
warm to induce fermentation. At the end of one week a sample 
was taken, dried and sifted to free from bran, and P, O, determined. 
Less than .1 per cent. of soluble P, O, was found. 

Fermentation did not, in this case, render soluble much of the 
phosphoric acid of the ground rock. 
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Beans Grown in Soil with and without N. OC. “ Floats.” 


Two pots were filled with garden soil, and to one was added 75 
grams of unacidulated ground phosphate rock. In each were grown 
two beans (yellow eyes), until they were just passing out of bloom, 
when they were examined. Below are tabulated the results : 


Soil. Soil and 

N. C. “ Floats.” 

Weight of stalks as harvested 35 grams. 35 grams. 
ce cé dry ; 6 oe fe 6¢ 
Per cent. of ash LU Saeco 9.05 Uh 
“he P, O, in ash BO ao 3.69 a 
sh en Cre Dlalt 5265 < .38348  “ 


Water was supplied to each pot as needed by the growing plants. 
It is a singular coincidence that the beans, as harvested from the 
two pots, should weigh the same. 


Further experiments are needed before making any generaliza- 


_tions, and discussion of results is reserved until other’ experiments 


are completed. 


Report of the Farmer.* 





Advantage has been taken of the wet season to destroy deep-root- 
ing weeds, such as the Wild Parsnip, Wild Carrot, Burdock and 
Dock by hand pulling, with which many of the fields were infested. 
In the old apple orchard the weeds had such a foot-hold that it was 
deemed best to summer fallow, and seed to oats and grass in the 
spring. The younger apple-orchard received a dressing of about 200 
lbs. of phosphate per acre in the spring, and the effect was appar- 
ently to increase the yield about twenty. five per cent. — 

The areas in farm crops were eleven acres of wheat, average yield 
by weight 40.63 bushels; seven acres of oats, average yield 61 bush- 
els per acre for the White Russian and 44.5 bus. per acre for the Wel- 
come; and ten acres of corn, the Topover yielding 42.96 bus. per 
acre, and the Waushakum 44.70 bushels of 80 lbs. ear corn to the 
bushel. 

The Top Over isa new variety, and was to receive a farm test. 
It was therefore planted on a piece of wheat stubble, which had been 
seeded to clover, and where at the time of planting, May 4, the clover 
had a good growth. The four acres was staked out accurately in 
half acres, and each half acre received 250 lbs. of phosphate, spread 
as evenly as possible, and harrowed in with Thomas Smoothing har- 
row. The corn was planted May 21 and 22, in hills 34 ft. apart, 
and was afterwards thinned to four stalks tothe hill. The fields re- 
ceived frequent horse culture during the season, flat culture being 
strictly adhered to. The corn was cut and shooked Sept. 23, and 
husking commenced Oct. 27. The yield of each half acre was: 


Lbs. ear corn. Bus. per acre. 

Tei Rt Acro we. see ee eee oe 1860 46.5 
PIL Oe Ce tias nr Sc aman ee ee ee 2060 51.5 
TC oe cane NB ee ee 1763 44,1 
MTU eh ne dich abe yy Mayes A MNe: Ba ainsi a2 1850 46.2 
Ain AE ie teticcie R SL anS Ce eae ane 1568 iris tt ee 
Ghat ron eee i a a eee 1705 : 42.6 
Por: WOR G4. SE owen (ets NoMlr e Ry Pyne, Shane 1519 38.0 
Bt utes cae ea ee = ea ee Pee 1409 D0ax 

Average 42.9 


A field trial was also made with oats in order to ascertain the in- 
fluence of thick and thin seeding. The ground used was the corn 
stubble, plowed the preceding fall. In the spring the ground was 
thoroughly worked with the cultivator and harrow. Four half acres 


*G. W. Churchill. 
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were then measured off and staked separately, leaving a space of one 
foot between each half acre as a guide in harvest White Russian oats 
were then drilled in, and the seeding and resultant crop are given 
below. 


Seeding, per half acre. Yield per acre, Bus. 
1st; halfacre.. ) ttt 3 pecks 54 
29nd a4 SPERM GIRL By dn, er oe 4 (a4 66 
3rd 6¢ Ui ep Pyar bNps 66 
Ath 6é OS erly, Bude tyes Se goks & 74 58 


Welcome oats were planted in the same field, seven pecks to the 
acre, and ripened about two weeks earlier than the White Russian, 
cutting commencing July 30. The straw of this variety was weak, 
and the field was badly lodged; the yield 44.5 bush. per acre. The 
White Russian on the four acres did not lodge, but stood upright 
until harvest, yielding 61 bus. per acre. Three acres in addition 
were broadcasted with White Russian. The field was west of and 
joined the one on which the reported tests were made, wheat stubble, 
spring plowed, and 200 lbs. of phosphate per acre. Two bushels of 
seed per acre was used, and the average yield was 40 bus. per acre. 

On Sept. 17, 1884, eleven acres of Clawson wheat was put in ona 
summer fallowed field: The areas and fertilizer used, together with 
the crop are given below:— 


Area. Seeding. Fertilizer, Crop per acre. 
34 acres. 2 bus. 400 lbs. phosphate per acre. 42.57 bus. 
43“ 2 bus. Roose a Seagate 45.47 * 
ae a Sf 2 bus. 350 ‘* land plaster ‘‘ 2uSl 8° 


Among the improvements of the year has been the extensive re- 
moval of old fences, the old pasture being added to the cultivated 
portion of the farm, other fields continued, and under direction of 
the Board of Control, a new pasture laid out on the west side of the 
farm, south of the orchard and including the ravine, fenced with 
about 1300 feet of Washburn & Moen’s iron cement filled posts, and 
ribbon fence. 

Upon the whole, our 1885 crops have been quite satisfactory, and 
much minutie work has been accomplished in the improvement of 
the farm, which now presents a better appearance than at auy time 
since its occupation by the Station. 
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Oct. 1. 
STATION FURNITURE. 
Stenographer’s Room. No. Value. 
No. Value. | Cherry arm chairs.------------- 2 $24 00 
6 00 Common chigirs)-2324-25-e-—e 2 80 
Bedstead .-..-------------------- 1 $ Calendar clock....-------------- 1 30 00 
Spring bed .-.-----..------+------ 15,0250 | Snittdon seek 22. aa eee 1 50 
Mattress... ---------------------- 1 3 00| Waste basket .......1.-..------- 1 60 
Dreger ci svar rirrear erent a ipa Ps Ci Pama ee 3 150 
GURY) RURLITUL Sint sats  s dy tape eeperee r Ai F 
Pate ce he ee ee ee) ; 1 12 Two-light chandeliers. -..------- 2 700 
Chair ee Rei ee a ee 1 50 Entry. 
sepia 2 One-light pendant lamps --.--- 2 $4 00 
Botanist’s Room. Water tank i, te ee 1°100 
Bedsteadscce-- = case ede aeynce=s 1 $7 00| Home-made hat racks...-.----- 2 600 
oe apa les hat OR nik et hs, : : ee 
OOL: Mattress os = fee aes : 
teers et ney 1 200 Laboratory. 
Dressed 455. oS 1 13 50 | Wooden arm chairs------------- 3 $8 25 
‘Washatand i... 0c seb oe ee 1-450 Stools. 2223 Sa eee 4 240 
Table ooo Be Be oe cs ‘L., 2. 2)."Step- ladders. 4-5. eee eee 12100 
Book shelves..------------------ ----; 8 00 | Desk table ....-------.----.----- 1 25 00 
Rotking Chait... oe-e~ace ene A’) OB) Tabla®. oo {eco 29s hee 1-. 2.25 
ae DL eae sr? CARESS EN, Se " 2 > 
Og FE ge Sage h are 2 ey Seay eae 2 e 
Pitahew hee sot ee ee aa eet Plage 
Soap dish--_---- Se ota tee eae 1 50) Bettees 20. -os 23s e eee eee 17 $68 00 
Chambers 2 Se eee rece 1 45.\ Rubber mdtess Vege ee < 2 200 
First Assistant’s Room. Men’s Room. 
Bedstend sei ee as ae ee 1 $7 00) Newark stove..-.- ..----2--=--- 1 $10 00 
Spring: bed3) sch 52S Beas 1 8 604 Pableucs 25. ieee ee Leos 
Matttexsver. ]. sche ee --- 1 .3 00.| Chairss. 22-2: S2uer- ese 4 160 
eee paecr 1 a 
BOA wee cre bs oe awe renee 7 
With sande. ee 1 300 Miscellaneous. 
Wooden arm chair- ------------ 1. 1 25)| Plage i: 3 ee eee 3 4c eee * 1 $30 00 
Cire l Se et? Se oe CO owas 1 65'| Greant paild Axe. .cl 92 - ace 6 900 
ras 53a 
: , Milk pails 22 cst soe eee 
Director’s Office. rebgt Semper ang fo l 31 
fn dat gee ease et 
ag 18M eet eel eo en nee . 
Spittoon Ls de ay CD Se a Bak Rich pehe aed 1 50 Stationery. 
Wooden arm chairs with cush- Bill: blanks {3% = 2252S eee 600 $3 00 
LOUIE Ge ae ris 5 we os Ae 2 550| Blank books 944x 7 inches.-- 11 660 
Tiniposs Oiee DOX Ace... .----5 Hoe ide, a Pe 7. 3x3 $8 sigh 22 5 00 
Maal bet iy hen! Dee ee Lee 1.00 Be ss 844 x 18 pet des 6 240 
Harvard stove. -.----..-+-.=----- 1 10 00 fs 4 8: Fe 516 ee 4 200 
Dynamonmicter. .2.x------+ keseans 1 30 00 ee sf G6 “x BoC ieee 55. 200 
Calipers, palit... coma eee 1 100 | 2a 2 es Bs ae Og AO TS 
Orieket' Clocks 2— eeer eee 1 200! Bottles (mucilage).....--.-.---- 4 100 
Mat... CAM eee eee eee 1:2 2 00)) Brughies)2 4 1258.2 Se ae eee 2 20 
MIOOF Matin... 2 Ceeee eee weer ce 1 5 00] Blocks (drawing) 9x7 inches-. 4. 1.400% 
Step ladder 22g a oes hes 1 100| Caligraph, rather worn -------- 1 30 00 
me eee Seren H Seen 
ni ’ Sta@NG i d-aesenee ere 
Stenographer’s Office. Gopy-hblder 2.5.1 Jone ba 150 
POs tees oe Sa een 1 $3 50| Dotting pen--.--------.--------- 1 oe 
Wooden arm chair with cush- Envelopes? x4 inches.-.--- 400 80 
TaN Bi VEINS  REPES aellal iereo ees 1 2% ze 6 x3 SO en 8,050 7 00 
Common Chair... ..t once eee 1 40 she 64 xaegir * See 3,600 7 20. 
ae saesha in 2 Si Sa ZR a a rs 
; nk (quarts) : 2 orotae ees sereee eee 
Public Office. Tnkatatidaie ionae yen 2 200 
OB GTI LAD Nee aie assists ene ah 1 $80 00 | Lead pencils ---- -- Bt ee eS - 1380 2 00 
GBs HAG cc cee ee ee 1 100| Letter book (copying) --..----.- 1 tie 
Cherry; chairs /ct.2uk. 0 abe --9e0 10 80 00 465 \ DROSS) we Taw. «day eae eee 1 16 00 
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No. Value. 
Letter heads 54x 8 inches.-.. 600 $3 00 
" “ 8g x 1l ON ne WO 408 00 
IMUGHARE. QUATE ecb: siete 1 50 
Mager an Danks 2.25. 3-....2225- 300 3 09 
Paper 8 x 10 inches, sheets_-____- 400 J 50 
Paper (carbon) 8 x 10 inches, 
BUGOUS ctu on eed ay el 8 els _ 2 100 200 


Paper (ruled) Sy bello shae, shts 359 1 50 


10% x 8% * £00 ©6200 
“f Pe Gr Gbecr 600 3 00 
se Hh 12%x14 * a: 100 300 
ee 66 1% x 614 66 6é 850 1 00 
oy re 86x11 * ok, 000.. 2.00 
‘* (drawing) yards_..._.-... 15 2 25 
“* _ (wrapping) 40 x 30 inches, 

ER eg sera 9 63 
Paper fasteners, boxes_.-..___- 2 00 
CRIS BECCL eee dt, 1 00 
ReMUOMIOl St rtiede. oslo. soe, 4c 35 


—_ 
O-k 
on 


144 
12 
1 
Rubber bands, pound _-_--_.___. i 
Scratch blocks 534x 74 in._-- 18 
an + "4x 54in_.-- 4 
dae 0 88 3 00 
2 
34 
2 
4,500 


ot 
re Or 
CS) 


66 oe 5 ne 

es ee 11. x 8&4in_..- 20 

ae a 846 x 104in__-_-. 7 00 
MB MOUSTOS eae F. ceieas oh pauses 2 10 
re MIO OO Eee ‘ 18 00 


Botanical Department. 


Camera obscura..-......./:_..- 1 $10 00 
Culture tubes (Sa!mon) _______- 1 7 70 
Dissection microscope (Bausch 

Peary a> Sites esa es 1 12 00 


Drying papers, sheets.__._____. 340 3 40 
Homogeneous 1-10 immersion 


Glnective so lon Me ek | 


Library, Bound Books. 


BAILLON, H.—Natural History of Plants. 
London, 1871-81. Vols. 1-7. 

BELL, JAMES—Analysis and Adultera- 
tion of Foods, Part I. Tea, Coffee. Cocoa, 
Sugur, etc. South Kensington Museum 
Science Hand-bock. London. 1881. 

BERKELEY, M. J.—Introduction to Cryp- 
togamic Botany. London, 1857. 

BLYTH, ALEXANDER WYNTER — Foods, 
hey Composition and Analysis. London, 

82. 


Bon JARDINIER — 126th ed. Almanach 
horticole pour |’ annee 1882. Paris, 1881; 
BOTANISCHES CENTRALBLATT. Cassell, 1884. 
Vols. 17-19. 

BRETFELD, H. F. Von—Pflanzenphysiol- 
ogie mit Bezug auf die Landwirthschaft. 
Berlin, 1884. 

BRILL, FRANCIS—Farm Gardening and 
Seed Sowing. New York, 1883. 

CANDOLLE, A. DE—Origin of Cultivated 
Plants. New York, 1885. 

Memoire sur la famille des Cruci- 
ferae, n. d. 

Memoires sur la Famille des Legu- 
mineuses. Paris, 1825. 

ers euoal News. London, 1888. Vols. 4%. 








CooKE, M. C.—Fungi, their Nature and 
Uses. New York, 1880. 

—— Hand-book of British Fungi. 
don and New York, 187]. Vols. 1 & 2. 

DAUBENY, C.—Hssay on the Trees and 
Shrubs of the Ancients. Oxford and Lon- 
don, 1865. 

FAMILY ATLAS OF THE UNITED STATES. 
New York and Chicago, 1884. 

FLUCKIGER, FRIEDRICH A.. and DANIEL 
HANBURY — Pharmacographia. 2nd ed. 
London, 1879. 

Fostrmr, M.—Text Book of Physiology. 
New York. 1881. 

FRANK, B.—Krankheiten der Pflanzen, 
Breslau, 1880, 


Lon- 


1 80 00/ 


FRANKEL, JuLIUS—Practical Treatise on 
the manufacture of Starch, Glucose, 
Starch Sugar and Dextrine. Based on the 
German of Ladislaus von Wagner. Phila- 
delphia, 1881. 

FRANKLAND, PERCY FARADAY—Agricul- 
tural Chemical Analysis. London, 1883. 

FRESENIUS, C. ReEmMIGIuS—Manual of 
Quantitative Chemical Analysis. Trans- 
lated with the new system and newly ed- 
ited by Samuel W. Johnson, A. M. New 
York, 1882. 

: A System of Instruction in Quanti- 
tative Chemical Analysis. Edited by 0. D. 
Allen, Ph. D., with the co-operation of 





pemuas W. Johnson, A. M. New York, 
82. 
GALTON, FRANCIS—Inquiries into Hu- 


man Faculty. New York, 1883. 

GARDNERS’ CHRONICLE. London, 1841-73, 
33 Vols; new series, 1882-84, vols. 17-21. 

GERBER, NICHOLAS—Chemical and Phys- 
ical Analysis of Milk. Translated from 
the German and edited by Dr. Hermann 
Endemann. New York, 1882. 

GIERSBERG, FrR.—Krankheiten der Land- 
wirthschaitlichen Culturpflanzen. Berlin 
and Leipzig [1878]. 

GRAY, ASA—Field, Forest and Garden 
Botany. New York, 1880. 

HARTIG, ROBERT—Wichtige Krankhei- 
ten der Waldbaume. Berlin, 1874. 

JUBAINVILLE, A d’ ARBOIS de et J. 
VESQUE—Maladies des Plantes Cultivees. 
Paris, 1878. 

MARTENS, GEORG von--Gartenbohnen. 
Thre Verbreitung, Cultur und Benutzeng. 
Ravenburg, 1869. 

MASSACHUSETTS BOARD OF AGRICUL- 
a 13th Annual Report for 1882. Boston, 
1883. 

MICHIGAN HORTICULTURAL SOCIETY RE- 
PORTS. Lansing, 1881-84. 4vols. 
MICHIGAN STATE POMOLOGICAL So- 
CIETY, Annual Reports. Lansing, 1871-80. 
10 vols. 

MULLER, HERMANN—Fetrtilization of 
Flowers. London, 1883. 

NATURALISTS’ Directory. Boston, 1884. 

NATURE. London, 1882-84. Vols. 26-29. 

NEWSPAPER (Supplement to the Garden- 
ers’ Chronicle). London, 1853-67. 15 vols. 

NEw YORK STATE CENSUS of 1875. 
Albany, 1877. 

New YorK STATE AGRICULTURAL So- 
CIETY. 4ist Annual Report for 1881. 
Aibnay, 1882. 

NEw YorK STATE AGRICULTURAL So- 
sdinehe Transactions for 1877-82. Albany, 
1884. 

NEw YORK STATE BOARD OF HEALTH, 
3rd Report. Albany, 1883. 

NEW YORK STATE LIBRARY. Annual Re- 
ports for 1878-82. 5 vols. General Library, 
1855. General Library, First Supplement, 
1861. General Library, Subject Index, 1872. 
Law Library, 1855. Law Library, First 
Supplement, 1865. 

New YORK STATE MUSEUM OF NATURAL 
HIsTORY—20th, 28rd, 24th and 26th Annual 
Reports. 4 vols. 

NEw YorK, UNIVERSITY OF THE STATE 
OF—89-94th Annual Reports. 6 vols. 

NORTH CAROLINA—ANNUAL REPORT of 
the Agricultural Experiment Station for 
1882 and 1884. Raleigh, 4883-85. 

OEMLER, A.—Truck Farming at the 
South. New York, 1883. 

POULSEN, V. A.—Botanical Micro-Chem- 
istry. An Introduction to the study of 
vegetable histology, ete. Translated, ete:, 
by William Trelease. Boston, 1884. 

QUINTYNE, De la~The Complete Gar- 
dener. London, 1704. 

SACHS, JuLIUS—Text Book of Botany. 
Oxford, 1882. 
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SAUNDERS, WILLIAM—Insects Injurious 
to Fruits. Philadelphia, 1883. 

SMITHSONIAN REPORT. Washington, 1860- 
83. 4 vols. 

SuTTon, FRANCIS—Systematic Handbook 
of Volumetric Analysis, 4th ed. Philadel- 
phia, 1882. 

TUCKER, J. H.—Manual on Sugar Analy- 
sis. New York, 1881. 

Unrrep STATES—Tenth Census for 1880. 
Washington, 1883-84; vol. I, Population ; 
vol. [I, Statistics of Manufacture; vol. ITI, 
Statistics of Agriculture ; vol. IV, Trans- 
portation; vol. V. Cotton Production, 
Part 1; vol. VI, Cotton Production, Part 
2; vol. VII, Valuation, Taxation and Pub- 
lic Indebtedness; vol. VIII, Special Re- 
ports; vol. LX, Forest Trees; vol. X, Pe- 
troleum, Coke and Building Stone. 

COMPENDIUM OF THE Tenth Census for 
1880. Washinging, 1883. 

STATISTICS OF THE Population of the U.S. 
for 1880. Washington, 1881. 

UNITED STATES DEPARTMENT of Agricul- 
ture Report for 1881-83. Washington. 1882- 
83. 2 vols. 

Unrrep STATES ENTOMOLOGICAL Com- 
mission—Second Report for 1878-79, relating 
to the Rocky Mountain Locust and the 
Western Cricket. Washington, 1880. 

UNITED STATES LAND Laws for 1882. 2 
vols. Existing Land Laws, 1880, 

UNITED STATES REPORT OF THE Chief 
Signal Officer, 1871, 1872, 1877, 1879, 1880, 1881. 

UNITED STATES-THE PUBLIC DOMAIN, 1883 

V ERSUCHS——STATIONEN —— Landwirth- 
schaftliche. Berlin, 1884. Vol. 33. 

VICK’sS ILLUSTRATED MONTHLY MAGA- 
RINE, Rochester, 1882. Vol. 5. 

VILMORIN, ANDRIEUR et CrE.—Plantes 
Potageres. Paris, 1883. 

FLEURS DE PLEINE. Terre. 3me.ed., Paris. 

MEILLEURS BLES. Description et Culture 
des Principales Varieties des Froments. 
Paris, 1882. 

ALBUM DE CLICHES. 1883. 

WANKLYN, J. ALFRED—Water Analysis. 
5th ed. London, 1879. 

WHITE, WILLIAM N.—Gardening for the 
South. New York, [1868]. 

WISCONSIN STATE HORTICULTURAL SO- 


crery, Transactions. Madison, 1882-84. 

Vols. 12-138. 
Laboratory. 

Articles. No. Value 

Acid dishes 54% inches------------ 2 $1 25 

“ jars graduated. ------------ 2..225 

“ graduate glass 300cc------- if 55 

Ad se porcelain qt--.--- 1 55 

Agate mortar 4in---------------- 1 11 50 

Adapters ---- -------------------- Bek 00 

Apparatus for C O2-------------- 1 400 

Aspirator bottle, 2 gal.--.-------- 1 250 

Analytical balance -----.--------- 1 50 00 

Balance, druggist large -.------- ---- 12 00 

a. Stnalleeeeeeteed cae ote 7 00 

Battery jars.--------------------- 4 160 

Beakers, plain, 2 litre-..----.---- ul 50 

“ec sé al Ad Be SAPS Ph PES 1 40 

6 ee 1 Pe eee a oe 3 it 20 

66 6s 1 Ea Pe eer at v( 2 35 

‘ $6. WALDUCC chee eee 20 280 

ae be LOUCG peers see ieee 2 16 

oe lipped, 500cc.-....-..--- 2 75 

ee Se HCO. aeieeee eens 20 5 00 

ne tO Q00CC Hi. dace ease 4 60 

ss flasks. 00C@ss-.24-05244 6 210 

= a DEG uae wee he 12 300 

Bell glasses, 2 gal_-.------------- 11 22 00 

id oO TD Anon: .- seateseae ees 2 400 

“ee ee AON LT MY AURA | hls? 1 1 50 

oe sé 6 So a Re. el oe 6 5 00 

ee 6c“ 2. Bhi i ary. Cee eon ens 2 1 00 


Articles. No. Value. 
Bellows: oc eae es eee 1 $5 00 
Blast lamp .-..------20 eee ye 


Bottles, salt mouth glass stop- 


POF, Qtssees4- 42-2 ee 60 22 00 
Bottles, salt mouth glass stop- 
er, pt. 22iler - fe eee 157 45 50 
Bottles, salt mouth glass stop- 
ef; 36 PULtc i.e eee 34 8 50 
Bottles, tinctures glass stopper, 
aL eo SO a eee 6 600 
Bottles, tinctures glass stopper, 
PAL cud cet no nebo ee eee 6 225 
Bottles, tinctures glass stopper, 
2 Bl! Rab toc cuigee ee sem sete 18 450 
Bottles, tinctures glass stopper, 
i eae ees 10 250 
Bottles, tinctures glass stopper, 
Pio Se A eee 21 400 
Bottles, tinctures glass stopper, 
6 Dt... tone eee eee 83 «5 «50 
Bottles, tinctures glass stopper, 
OZ. oo sero dee ee ee ees 5 60 
Bottles, tinctures glass stopper, 
ON ee AEE es ee 1 10 
Bottles, tinctures glass stopper, 
2 qt. green... ..-..------------ 86 69 00 
Bottles, salt mouth cork, 1 gal-- 138 250 
eé oe “ec oe 3 gta: 9 1 q5 
sé oe 66 6 2 ats anf 2 00 
és “6 6 ee 1 qt... 12 2 00 
sé ss “ ‘6 i) Here 82 12 00 
ba “é (a3 é 4 OZied 57 7 50 
sé of ee es 2 OZ 28 2 25 
“ee ee ee “se nf OZ32. 4 a4 00 
‘¢ = tinctures cork 2 qt ----- 12 25 
sé 66 66 1 qt epencs 6 1 50 
de ss i) pte: 21 250 
Brass tubes, 5x 30 inch --.-------- 6 900 
Burette,; 600C...22-- 222.245 <Se-e—-- 8 6 00 
Burners, Bunsen ~-=:2---------.- 7 3-0 
ie a S-DULDer eee 1 52.06 
fc solid flame, Fletcher’s- 2 300 
se Bletcher’s 222 42. 2 200 
Cans, tin. 22201 Mies ea ee ee 4 50 
Carboys 2.0.1 A. .-.4- sae eee 5 5 00 
Casseroles iii cuwies 21 Fee 2 100 
Centrifugal machine ------------ 1 500 
Chloride of calcium jars -------- 13 +9 00 
Hy + ¥ tubess 232 + 75 
ee eé a6 ee for 
combustion, .2--ve.es- ees 4 1% 
Churn (Cherry Test). ------------ 1 30 00 
Clamps, large---..---.-------2+--< 2 200 
Clamps, screW ------------------- 4 200 
Glothes pins. Wt. /2L23_ os eee 7 07 
Clips for watch glasses-.-.-------- 4 100 
Combustion furnace ------------ 1 25 00 
Condensers?o i202 222 See 1 200 
Copper foil, lbs.-...-.-.-------s= 4 200 
Copper gauze-......-------------- ---- 60 
Corks, assorted ......---.-------- ---- 10 00 
Cork borers 222s 22 22 eee eee 12 150 
Cork press _... -..-00 4c gcse eae LPOG 
Crucibles, porcelain. ---..-.------ 23 44 60 
Crucible tongs ._-- 2-2 6- eee 2 80 
Cylinders, glass grad.. 100cc----- 2 200 
ZF so) 10 inGh seeceees 2 80 
St) LID eee ul 60 
Dessicators]. Ji 022ee eee ee eeeee 2 300 
Developing dishes, porcelain --- 2 200 
Diamond for marking. ---------- 1 250 
Diamond glaziers--.-.------------- 1 500 
Distilling apparatus, copper---- 1 200 
Dropping bottles -...-..--------- 2 125 
Drying ovens, steam ......------ 1 30 00 
ee i X19... eee 2 1000 
ve rg Bx BS Wet eee 1 200 
Extraction apparatus ----------- (eee a>, 
Eudiometer tube .--------------- 1 150 
Evaporators, glass ---- ---.------ 6 150 
Evaporating dishes, 18 inch--.-- 1 400 
ee 6 15 bik MEDDES ' 03, ‘A 3 50 
6s 6eé 12 ¥O* Geet 1 2 00 
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Articles. No. Value. Articles. No. Value. 
Evaporating dishes, 9 inch----- 6 $4 00} Pipetts, full 25cc.............--. 1 $0 40 
“* bed Oya eee SiS 60 Me fen UCC ae tetas crs tee 2 60 
66 66 5 PROM IN Pe " Ys 45 6c sé 5ee a sret se LON, Dik tek Ue 2 40 
4 . Bae 5 ‘150 bt Sper: s,s fad AbD WIE Seite ay aa 2 30 
6c ee 3 COA AS, 8 2 00 6s 66 200 elle Ar aE te eT |) 2 30 
Filter pumps, glass.-..--.---.--. 2 ee ol | PIP@Lues; Sp. @T- oe) oe eee 38 60 
Le oS Prasad. Sse Sees 5 175] Platinum dishes and crucibles 
** paper, coarse, ream. ---..-- 1 250 RIS cipeeec ed aera 0 cite ae 545 190 75 
G - No. 597, quires. ---- 9 9 00} Platinum foil and wire, gms-__.. 57 19 95 
eer a0 Olli. J...-.o0--. 5 -o5en- 100 60), Potash; bulbs... 225-0. east. 2o ets is 
de 14 pp ieee a Ree ence 200 SO) PPolariscope wn 642 eee aun ners 1 90 00 
“y Mae ihe eo en ae 200 CUB ROTOUSS AES lace cen aac ae oe ne een Le OTP 
re ce eee | G00 210 P RTGRs eed ee nie. aoa 1 500 
ss CLL NUL EE pas tia aero eg ney aan 1,100 2 %5| Refrigerators, home made -..-.--. 2 20 00 
a SEEN le ASS Sa eal ated aon 1100353 40) Retort holder Jose uso ease eee. 1) 1.2: 00 
Mee rents. ...-.-...------2 0-2 Belo) | ROUOT tay ao ILO. wos ciay woe sahieees 5 3% 
OPA BORB etn ohn Gens ~ sss <5, 6 180 “* 1 heh y Rieeee nme aer ran eye 1 50 
Flasks, flat bottom, 2 litre.-.--- 6 150 aN, Phe een Wied rena eels 8 £7 2 4 150 
“y i oh Les ey ee 24 4 75 | Rubber stoppers, lbs -.-.---_.--- 2 8 %5 
se . fs ey Pt ec 9 125 TSEC DIN Os) | DN gece heen ee ese 8 8 00 
os 72 OCA ar SSC ele Saha 3 30 | Sieves 1-100—1-10.__....---.-.-..- 10 500 
= _ pee UUCGEO eats 5 34 275] Separatory funnels-._.....-....-- 2 160 
as a aS L5UGCHs See 25 1 50} Silver dish, 280 gms-._-----_-_.--- 1 28 00 
. oh SP IUCR Se. 40 OOP Beare jb so ve eyo ee eee t 10 
Flasks, graduated 1,000cc.--.---- Saeed + otanG, Jane oes uae akeae 5 500 
s* os DOUCG Hess ae Gaels 90.) Spiral aprings ool es oy es 3 75 
- - ras [eee ne. ie diate BO t SLOVE, Ol: Cael eee eee ei me 2 400 
iy POOOC Luss 24h too | Step ladder. on) Jud sdiceaceeseue se ir h00 
Ge H lOGee Weee ok 2 00.) SUPPOTE TAvlesae cas feel eee 1 300 
ee ae DUCA ate 1 40 | Soxhlett’s milk apparatus. --_-.._- 1 15 00 
- © COC Carentan 1 85 | Sunshine recorder-...------------ 1 50 00 
HORCOPS seer sect se ete awe pele lee 2 90 | Test tubes, 8 inch................ 12 75 
Manor WUIDS coe s-ysere-s dates ll 8 00 + SAS Eh Ry ab Eat hPa EG 72 20 
‘ SOE cindex scum davon cate 18 OO DMM Ahi * <iitah Dickics sh hla danas doa focte 72 210 
ertineite |. PA coon. ese n~.s-ska se 1 100 a thee: ici Wigiaiaets sp asagleane 12 30 
MY SPATS GN lls seagate eg a aha Za Ole Dest. tube: holderisce 2st eee ee il 40 
es DN ee enh nas dante 1 45 | Test tube brushes. .-....-.---..- 7 35 
{ ae BG a cers tess vanes adaue 3 O9;| Test tube: rackg.is. 2.52.63) suet 3 150 
ay ta elt A 22 Sy eas | Sh 4 Brian gles) ITON 72 o sac cule ee 8 "5 
as SINGH ee see saree es 85 | Thermometer, standard.____---. 1 12 00 
ee TH DOS see te alt a Nak tO ss chemical ..-. ...- 9 900 
AS eDACOING: cy 2o8 f2e oc an'enan ose 1 300 00 ts COMMON eee aaee 16 50 00 
Gasoline, barrels. ......2--..2<...- 3 22 00 ny recording 32 scu02 1 15 00 
ae eee, FUDDET W023.) 6.5. .n- caus UPTO AMT rat LOPS sg, Th Au See a Sage eel 20 
ese tibing,.jbs.-.-...2..0..... bao LO0 P LOWels, GOZ ois case cane vases 1 100 
i MG RILOO eae sarin nesees-s-o sees Psseod Pi TIPOGRITON. (oon. oss secuteag 1 50 
BVGUHENDOONs sete ee aeoeec ace 2 30 | Tables for fertilizer exp’t.---.-- 2 300 
LERSYROE, GO Ley ores ey ghey UMM e es AL Sa 2 BU Pur tM DOR yas eases SEEM 8 200 
PVOVMSPAGUIAS= 2. Sccu noose ceeds 3 45 | Wates bath, copper, square. .-.- 1 200 
| pO PUREE hits cee os le cul ase 4 4 00| Water bath, copper, round. ...-.- 1 300 
1 Tig LES (51 2 6 Uh SSS el pe ear 1 2p (awvelghts, analytical 222.20 See 12 00 
Jars, museum, 2 gal _---.._...... 5 500 * IMCULIC 32 oc Scoe se ae ee 6 00 
Jars, museum, 2 gal .---..--..... 1 200 4 AvVOIrdv pois... Sue es 5 00 
| cs ne CUAL Coes eee 38 150] Watch glasses, 6 inch.._.--.....- 54. 2)25 
Me as DOG eas dees 3 100 Me . Br erie iat Se 4 120 
| MPP GIO Bae! Sas rcs dlc clea 17 350 e fs CPt Rs EMP PROB bat 1658.20 
Rr PIASAS or BO siete sleek 6 10 00 a EPA pes peng 5 1S 
“) tor refuse, > gal:...2....--. 2 100 ie Bie bAmeee ie Sate 25 200 
LSS AG) 2 ie a ye aC eee a 50 s perforated. -.....- 6 200 
AAG UOMIOLELN eters nso ok ales 1 60 | Weighing flasks.................. 2 50 
Lactobutyrometers....-..-- So aah Tee. 00 Weighing tubessu teat ee 2 40 
Damp aelchonol7. 2.2.22). -.... 1 200 
Lamp, gas-...-------------------- 1 100 Chemicals. 
Pini paeas Cropes. -ssac 0 eee See 1 200 
ARRAS soe Nols ti 30 30 Lbs. Value. 
Mercury trough 7: 2 8 i OO MA TSeNI GH fase oe oo See eS 2 20 
ETI COMECs eae ore Loe bie B00 AGI Citric. < oo2. Vi eee seer aaee Le 22 
Mortars, porcelain, 9 inch-.--_... 1 225 Tso OX LIC ren = Coy UN a ee 14 81 
si a Tea Us Sn SC OO aint DORAGIG wuss: ure NR 4tZ 1 50 
ATOM ete aes eee 2 500 TC CAE DOIG aka ec iauvesT aay 3 1 50 
Mairciaee DOLL: 2.226. Ss2bl 8e i 10 pa a HELI GY LIC Sues Jeter oe 13% 300 
Parchment paper. lbs ..--.----.. 3 3800 MK ROS Soe % 1 00 
Te etc oe es ya LO Leer DY TORR. ore. Pee oe 14 125 
} MIE ei kee oer en aks 14 1 40 SOME EREGRLIOR cu cee es wae 1% 100 
Photographic apparatus, includ- rio eMOLY HIG soo aS cb eetee 3% «68 5 
1) ing camera, 3 lenses, 6 plate Pe tliroriividric esses eee: 1 2 50 
holders, tripod, ruby lamp, Sa CHIOTRY CMON say ootit ss 6 1 50 
| printing press and case..-... ---- Bo OO gneve Sulphuric cya leew ee 9 2 48 
Photegraphic plates, 4x 5, doz.- Ben SO rcger Beri ete nee aR eae Stay i 14 4 20 
Pipettes, graduated 10cc-.-_.-...-- Mab UO inven vir ACORLG sata oe caer Cal ON rd 5 1 00 
| ie PUL OCC od ace 5 125) Alcohol, 30 gallons._-..--...-... ...- 22 50 
| ee Sa LOO seas suet ae vere tT 1 70 | Alcohol, absolute .......-.....-. 4 2 00 
| ny? SOMOS. Cot ehtuane oc 1 1 50 | Asbestos .....-.-. Tea RAMS SAL 1 1.00 


Articles. Lbs. Value. 

PNIEE EG oWe Buti il lll @ MTN SSE Betis Ay) Si 381% $0 50 
WANA Sa er ei a ee 80 
Ammonium MiLrate ssi.) - Bes 10 3 40 
carbonate, .--.S87. uy aT 

se oxalate so 4c.- fee: 1 1 25 

a molybdate .-2.-- 3. yy "5 

ie chloride .-..-------- 1 50 

sf DEOMNOG 2 base eae 1 55 
Barium ‘carbonate. -.2- 2.---.---- 2 80 
# tab eWay pia Wem ahep eee anes LEE 1% 35 

: BVOLGIG . ooh dispose onde 1% 90 

Ee BLOG cent bdaceta amen % 75 
IBENVOlBee to sehnes saosin sa 1% 1410 
Borax eo. 2 << solu. Ae. 5 4 80 
VOM ees ee eee eae 1 4 00 
@harcoal animale isc. seseeew 8 1410384 
ODDS OX1dG rte ans cease seo 4 8 00 
+ ACCIALO we aaa eee if "0 

i sulphate. 1... 405.05-200 2 80 
Cobaltlf nitrate...2 222.0. Bor 228 ye *1 2 
Oogenineal ve tin cock. Sua Geebes iy 09 
Galcium chloride. .-...--28222202. 3 90 
nn earbonaté -. 2838 1 1 00 

rs THIOMAGH ate Se eet 4 40 
Carbon) bisulphidels 2222 .o ana. 4 3 00 
Chiloroborimyss.c8 22o hes 32 Se 2 1 70 
Citrate of iron and ammon -..--- Vg 38 
HMer YE sec ei eat ee aoe ee omar 5 50 
TERED: Eliade tees eke ace atwetee 2 1 50 
Gelatine.w 22 22< Ae ts 1 82 
Glycerine 22. es SEs 9 3 60 
GlittaAperCha sake. nk SE 34 «2-25 
Chass aWiOoles: eee ss Se ee 1 00 
GUTROSRU ee ce tec abe cee 3 30 
Tron, BOWUGKOG te nc vcuiicereecn nk 3 1 50 
SMM. .osrces. bh 2 1 30 

OO” GDH Ate. cscs. cee~ Sei ee 2 16 

SO Teh OVTOE cece a noe Ee 1 44 

Be RID NIGO ween cee id EE 20 83 00 
THGIP OL oe os hon OTE EG \y 37 
Mdirotin, 1-4 .07.5..1eS20o Gs. een 5 2 25 
Todinesl.. 20. 6). ese a 3% 2 25 
Head acetate.2.u.. Bevo... - A 60 
Lead sub acetate sol.-----------. 8 60 
Regachromate. .-.. 2225--+. 52-222 2 3 50 
Magnesium enloride........-..-8 1 vriel 
Galcinee@ i4 2022 Uss2-. 1 70 

es BEER SLOR. sot esis ot 34 18 

=. TMIBTALRILOS So sae 75 
MeECULY See LA Sy 70 35 00 
si D106. cere Lee es 1 30 

i chloride. 2 2... 23tke 4 2 60 
Manganese oxide .--.------------ 10 1 50 
Platinim chloride soles2c_ 2 222022. 1 50 
Potassium chromate). 2.6 ey-.22 1 40 
bichromate 2. . 222202 3% 60 

te ferrocyanide- -..-.--- 34 81 

oi ferricyanide -..2.--.. 3% «61 50 

“ carbonate.....------- 1 1 00 

Se Hromide!— 82. esse ses 1 40 

fe CHUSLICt Ses oes 12 2 00 

whe Witratees- cae ee eee! 2 30 

fy CVANIDO us nae sete 1 5d 

1 echiorape 2225.22 See 4 88 

bal RONG oho pete dee = vA 55 

ef bisulphate _.....--..-- 34 45 

ify permanganate. ------ 2 1 60 

on Sinhbides seo Ass 2 60 
IPALaUnOE. Sh ofte. ts eosee ee ee 4 1 00 
mochellatsalisn 2" oso les eek 5 3°25 
Silver nitrate 20. 28) 2 os ye 15 
Silo hie 245. ee ee See 10 50 
Sodium, acetates ic 3222.2 lie 1 40 
ehioridg Mee : ose rele 1 40 

ef carbonate! 2 ais 2 80 

4 bicarbonate _..-.2is2.2 5 13 380 


340 
Articles. Lbs. Value. 
Sodium, nitrate: 3.0. Bane 1. $0 12 
nitrite... . 22:8 eee 3% ~=—6«21:00 

+ phosphate oii sese eee 1 60 

* SUlphite:>. eso eee 1 25 

4 limei. kc Aa eee 5 83 00 

. Caustic. .s.. 5.1 .Be8h oe eee 4: 60 

ES hyposulphite..-..-...-. a | 10 
Water glass... «12.20 202 eee 4 1 60 

fn Oe eee 8 1 60 
S67 QUBi - acepaces tend eee 2 80 
‘“ carbonate...) --tccsersemaenee -T 80 
Ia 85. 4 (0 | s pee Me FMR 1 **'15 
Shop 
No. Value. 
AaVPTL Oo sos Ata ed al 1 $5 00 
Alligator wrenchysti s.. igs io22 il 25 
Arbor for holding saw ---------- Bi yi ibs) 
Bevel ie oe aeee wees eee se eee 1 50 
Brad-Hv1 5s paieeasQone sooo eeee 1 10 
Bénich shears. ..s.. 0284 2 aes 1 3800 
Bick anvWilsscove.5.0Seeu ces 2 15 00 
Bits, with brace, for wood -....- TY) eae 
Chisels, for wood .2.1--.--202 222. 8381150) 
COM PABSES) aan oo wa as Sete Cesare 1 37 
Grotchicentericws d« seeeee- eee Tyo Teh 
Chucks (for holding drills)-.-.-. 2 138 00 
Countersink and reamer (for 

W000) .us0 asks ten See ee 1 25 
Draw knife: s.1.<ssssseeweece eee 1 50 
Drill .rést...25 2355 <e eeeeceeee ») A708 
Forge (portable): sescecunseauens 1 12 00 
Files (for iron)......-2.sseeessee 12. 120 
Gas plyers, Pair..s+sccsneeneneese ih 40 
Gauges (for wood)......-..-.-... 3 15 
Gimieth. cence. 2 eeeeeen eee 2 10 
Hack saw, ««<t<ssepeseewenseee ee 1 100 
Hammers: 2 riveting, 2 nailing, 

83 sledge and 1 babbit. metal. - ie uO 
Inside calipers (6 inch), pair----- 1 50 
Level 1... .cbaxeaneewes ine eee 1 75 
mere eae geared screw cut- 

ce whe ade ce ake le 1 100 
athe. ae hte he came ece eae sr 1 
Melting ladle... .ce5+h shen eeawnaee 1 
Mitre Square... .u. <1... <ceseeew cen 1s1 
Nippers (cutting). ...aceucsueanee Lanivtt 
Gil Cans. 2. vo. wudeen se eae 1 20 
Oilistonhe . ci. Joke «keene it 37 
Pinchers (flat. nosed) 2 ueetyaeese 3 t 1 25 
(round nose).....--.--. Zh ake 
Planest. os cs5k . cakes ee 2 100 
mags abe WOO0G). ..... ee 4 50 
Spur Center. ....1. -La.se ee eee Lind 0G 
Steel center square...--..--- saree 2700 
Serew drivers (one handle) ------ 4 15 
Saws, rip and cross cut ---.----.-. 2 25 
Stencilt....to..war eee eee 1171/50 
Soldering irons)... 22. eeeeeee 3 90 
Square (large)....... Jus Pe Ho 25 
Baw, back.) oo. en ene 1 "5 
Turning tools (for wood).....-.- 10 300 
Pon ess, Paired oes oceans i 75 
Pwist avills. 222. So eee een 384 400 
Try squiare../— .. coe 1 20 
Turning tools for metalz ane 8 200 
; brass. J1:05 9.00 19 400 
Wilde. 33) Aaa Ee eee ee to aso 
Wide oot Le ee Ly? 3400 
Wrenches. monkey.......------- 3 120 
Washer cutter ..:... be se 1 45 
Wing calipers, 8 inch, pair....0. i! 75 
Wife sauce (o.oo ee Leth 
Wire: cutterit)) LL 25 eee rhe t 200 
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ORGANIZATION OF THE STATION. 





BOARD OF GONTROL. 


GOVERNOR HILL, AuBany, N. Y. 

ROBERT J. SWAN, PRESIDENT, GENEVA, Ontario Co., N. Y. 
GEN. N. M. CURTIS, Sec., OapEnsBure, St. Lawrence Co., N. Y. 
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REPORT OF THE BOARD OF CONTROL 


OF THE 


N. Y. AGRICULTURAL EXPERIMENT STATION, 


To the Honorable the Legislature of the State of New York: 


I herewith respectfully submit, in behalf of the Board of 
Control, the Fifth Annual Report of the New York Agri- 
cultural Experiment Station. Its contents will explain the 
success which is now rewarding our efforts; and this, with 
the Report of the Treasurer, render unnecessary any ex- 
tended remarks on my part. 


Respectfully submitted, 
ROBT. J. SWAN, 
President, 


Treasurer’s Report. 


GrnEva, N. Y., Oct. 1, 1886. 
To the Board of Control of the New York Agricultural Experiment Station : 
As treasurer of the Board of Control, I do respectfully report : 
That I have received from the Treasurer of the State of New 





York for the twelve months ending Sept. 30, 1886.......... $ 20,000.00 
That the balance on hand Oct. 1, 1883, was............... 2,764.35 
Total... 22,764.35 


And I do further report that I have expended during the twelve 
months ending Sept. 30, 1886, the sum of $22,025.79, vouch- 
ers for which, duly audited by the Special Auditing Commit- 
tee of the Board of Control, have been furnished the Comp- 
troller of the State of New York. 

Properly classified, the expenditure has been as follows : 





Board OLGontrol oi... c.5\» days la staan ack 2 ait cate ee 599.32 
Botanical departments.) i....1° 2 fo caw nae s ale ey eae 38.92 
Fara ashe Sry whe et. aS bey ye gigen shiek elk 73.50 
Farin implements and toolas (00) cman iat iei o aeiee : 271.97 
Freight, cartage and express............. Epa ft 8 dan 187.39 
Pueljcpay of. sate, staph pias. Papen. data. Mee ee 409.75 
LBP. shee Ad pay oa herald gee AD 0 sean ag eUnOe. Sanaa heater 4,668.79 
Laboratory: Gepartmeny -c ..5 se:slesieta's ost sco sume nisi 620.96 
TADTATYS one ss ot cies 2's pone aaa eins baste eae eee 160.35 
Maitre end: fertilizer 2). S22 Ary eae eek wie cee cee 191.90 
Meteorological department... . .....4 sh). 2idt 190. ees 7.30 
Permanent improvement oo fol. ey. on go e's p eiseguin ie 1,724.84 
Postage expensesse Seis oak ss ba) es ehe te pon hee 163.15 
Printipws $27 oh Oe. eyes i Sieilielg: sistas < «6 gpere seen 899.28 
Fe Pils F'./-) o-y 4 =, 0's. 2 le detauala ote eles eerie a ole a oan 818.05 
ARISES aia ain hiv var wala Salk 96 WS BES Ue kee 9,387.86 
Scientific apparalas: faxii ce siy-Fe arse ite cieihals «tak oly eee 15.00 
MERLIONOIV:L07 7, ia ya, anne aimee ate emer die als lew Sree Se 84.92 
Samad riess ye,/sh. 250 = tbe lexan! wl w, ky Oeeie w pie’ mse oF a ale 124.77 
its) 01 I Spd PPG SMA SADR, NON CCAIR I 1,177,34 
DPA VOL Ss Fae liste a dlls atera:ofrtate baste vate! way: Diets af wie ea! sea een 400.43 
otal expendituresaic G4. coach see BA .. 22,025.79 

Balance, of band oie cml nes seep ahs niente 738.56 
22,764.35 


And I do further report that I have received from sales the sum 
of $115.03. which sum has been duly paid to the Treasurer of 
the State of New York. WM. SLOSSON, 

Treasurer. 








Report of the Director. 


To the Board of Control of the New York Agricultural 
Experiment Station. 


GENTLEMEN:—I herewith submit my fifth annual report, 
for the calendar year 1886. 

The peculiarity of the year 1886 was the high temperature 
of March and April; this warmed the soil so that growth 
towards earliness was superior in 1886, for spring and early 
summer plants, to what the air temperature of May and 
June would seem to warrant. As we have no records of 
the soil temperature during the most of April, 1885, and 
none for May, we can but compare the soil temperatures for 
a short period, viz: from April 11-20, for the two seasons; 
thus for these dates: 


Mean temp. of soil. 


PPTL ACODEI LSS, ADIL EB) Bist aya ial ch gs te foe's 42.0° 
Peer she LOnG) {EH TBE POR Br a 56.6 
Pye ee P? TE8h. ca gine at ini aa se ape 35.8 
Brine» 01886, Diidaie Rect eck are REAP 50.3 


The mean air temperatures, however, abundantly evidence 
the connection of previous temperatures with the earliness 


of early summer growth. The mean temperatures, as 


given below, are the observations of 7 A. M., noon, and 
twice the 6 P. M. divided by 4. 


March, April. May. June. 

Av. max. temp. 1885... .... RPL hiss s UY disci! Sa ge i EY eed SP gre TELS 
aay at rer S86... .... STOR, sas. GOFID BYE IS Gor AG) ae 75.1 
mye moin. temp, 1885........ ps Vc ie 31 OG uethe ae) ens «pO O 
oa SPL OOO yay o a cl PAST Weapon 9 Bae NY Ot PE ae BOTs are ss 53.2 
Mean temp. Ee tch ee Aad BUMS) sage rie a, ec PO Ory mare a Oat 
FS 4 LBEO wis geal, CRAP DU ee. ao Re a a ay 68.0 


In 1885 and 1886 the date of development of several plants 
were as follows: 


1885. 1886. 
Cherry. Rockport Bigarreau, first bloom .. May 17..Apr. 26. 
Apple. Early Harvest re ....May 23..May 6. 
Raspberry. Seneca 3 ....dune 8..May 29. 
Grape. Monroe H ....dune 19. June 14, 
Strawberry. Wilson. First ripe berry. ....dune 20..June 9, 


Pea. Philadelphia. First edible. ...-June 20..June 11. 


4 


In 1885 the Philadelphia Extra Early Pea vegetated May 
9, bloomed June 4, and was at edible maturity June 22. 
In 1886 the same variety vegetated April 24, bloomed May 
26 and was edible June 11. The sums of the mean daily 
temperatures for the two years were: 


From vegeta- To edible From bloom to 

tion to bloom. maturity. edible - maturity. 
pT oats SRR Nee pane eR 1678 Pee soa ee 2892 Sk ee 1214° 
WESGSE VES TSS WE PN Re 1183 


Or practically the same, notwithstanding the difference 
of planting, and that the period from vegetation to maturity 
varies 4 days in the two plantings. 

In 1885, Pride of the North dent corn vegetated June 
1, silked Aug. 3, or in 64 days; in 1886, the same variety vege- 
tated May 31 and silked July 30, or in 61 days. The sums 
of the temperatures during these periods were as below: 


From vegetation 


to silking. 
LORS a6 cate at Batty 4488 © 
LBSO ie Ask agate 4247 


Or a mean air temperature of about 70 ° during the period 
from vegetation to bloom in both cases, but the higher tem- 
perature of June in 1886 seemed favorable to a quicker de- 
velopment of the plant than the lower mean temperature 
of June in 1885, although the July temperature was highest 
in 1885. 

The summary of our weather records for the year is as 
below, the assumed average for comparison being the 
twelve years’ continuous records of Professor Wilson, as 
published in our second report. 


RAINFALL. 
No. of days on Rain- Average rain- 
which rain fall fall for 12 

was recorded. inches. years, 
J OMe Sore sk tbaeate pied Ries bakers Coaltce meareie 1eLS 520). os 5 ae 1.594 
Fel dyes. 3630 ae ten Ginn 5 ki ME rg asAt ealat 0.05 F. te eee 1.138 
i A a a oe Dek ge tata nk rsh atte LAS hy oe eee 1.888 
ADE Soe 7 ran A Bee ey aah Pee etl A019 4 a 3.375 
May t Saeiiioe 0 TILE ET Oe itd 1:931,1). WG Dos ee 2.933 
A ysl eam toil aay iba h 7 a OEE viele e syn 2.121 
mF UD deerenspaplaegee Ps neta le) LS eho aah ie enya A en as ae eee 3.281 
Aug Denies center’ Bets iiee oe gh 3.690 
Sept nts. XA: BO Meh Ray, Abad | AES Mallya Rarming hye 2.499 
OGb TI TE, eee Tie Sea enn setae aes LOD Ree se eee 3.122 
NOV Sates or Wee: Oe one ments S48 ci er eta one 2.254 
Ded: BUF ay ore PE ee OL ap eg ET PR oo 2.027 
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A TEMPERATURES, 

Greatest Greatest Mean of Mean of Mean 12 years’ 
heat cold max. tem. min. tem. monthly average 
3 temp. mean mon. 

tem. 

ps wen BoE. a. pee Pade 
Jan ..... 52.5 SelB IOs week 2G. O 204 ATih UE tees GO OA. basa Y 25.29 
Febivent - 49.0 ven LU een eb SONI. VIO e.., ists BBO T es fe 25.39 
Mariivn.. 4% OP aa eric hae’ © SH 37.0 OD tite ances 2 Bew yay oe «lyon OG 
ADT) 220.5 80.5 eee A ota 11) RES SEE I 2 irs ee aa OU ee a sa 43.21 
May a. Cie ae A fp Rae s Git Peer aes 45.7 Lien: Sitios: 55.66 
JUNG?) 52, Borie t ti aeeare wee LE ete eae Go Se ata et CRP s 3 eke 64.93 
July..... 15.1 Re ae ANOLE I) 21 78.7 SDR PION Aas 70.28 
AULA 774). 91.5 The (fi Fe SNe at Pe 57.4 Uae gedsey wate 68.08 
Sept Sa HAC A a AO Ey” Dee BOE Le. sows ES Been) Oe B50 2 ie) s'tirehahy 60.47 
Gtr. Rees i cy: AAO Sa E Res an aS! A Ripa yea 51.1 .49.66 
Nov a. 68.2 a 44.6 29.0 sy EW Macs ogulere 39.12 
Dees, 4 SUH ca see sick FP Wee ae 29.1 PEAS Fee hi) PHD we SEN: 25 56 


The hottest average for the day, in twelve year records, 
was July 20, 1854, the mean temperature being 84.79. In 
1886 the hottest average day was July 6, 82.1°. 

The coldest average day for twelve years was —14.2° on 
Feb. 6, 1885. In 1886, the coldest average day was January 
12, being —5.2°., 

The hottest and coldest points reached during the twelve 
years was 96.5° and—18.5°; the hottest and coldest re- 
corded by us during 1886 was 95° and —18.7°. 


SUNSHINE. 


The sunshine records, as recorded by the Negretti and 
Zambra instrument, has been as follows: 


Hours time. Per cent. of possible sunshine. 














1885. 1886. 1886, 
CUES yg ES SSSI Sh a 48-15....... are Oe ore 14.8 
eM ee ha ———.. ........ LEST JPR Pi Sre ea ae ey Ferrer eM ubee 1 SN 26.7 
Ue eset de gels Oe AE ene cahal obec Wa lyinia Slnanpodiar sant ea U nm hla ae Ul 22.3 
_ tn gee 5 Sa aaa ————.........., PARA a ts berbers Sh pg) danas 36.3 
UE an ee aes Re) Ui Oe BM ED via We oh has Me as ee is lm 51.9 
BG ome SESE UB i aaa 202-15....... Stop AA BM iret ae aN 55.2 
0514 Ra AOR Ee. cit 243-15 Bis i > A co Me 2923/6 
LAST ae A ae oe TGS-O0e ee. acy RAOS ES ee ELD. RL sees ERCP 56.0 
Sept PUG tO herereises: BOOS BOT Pueciiee. AAe Wan. Feit gy: 53.7 
i Se bodies (P sits oe Cyl oon Ae” Cae ee tiene Meee oy BOND Weg tenst. Leas sie 41.8 
Pavers Da A ce oe ed 1A POSER | Ye ds ei i Us ae 18.1 04.8 
on ee eae 50- 0. GOaBiye ya tee .¥ aS Seen se . 24.2 


REFLECTIONS UPON AGRICULTURAL EXPERIMENTS. 


The leadin 


g work of an experiment station must, in 


order to be effective, be that which shall tend to discover 


the application of 
agricultural subje 


general and special laws and principles to 
cts, and which shall enable control to be 


assumed for the purposes of gain. The complexities of the 
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conditions which the farmer is called upon to meet, and 
with which he deals, are exceedingly numerous, and are so 
frequently involved in apparent contradictions as to offer 
problems of high character in their unravelment. We find 
change of soil and change of climate in_ whatsoever ‘direc- 
tion we go from the Station grounds, and hence conclusions 
which are founded simply upon success upon one farm, 
without consideration of relations of cause and effect, can 
be expected to find no certain or decisive application else- 
where. Experimental research requires that our whole 
attention be given to the relation of causes and conditions, 
and the defining of these in such a manner as to give a 
certainty of conclusion for all cases where like conditions 
are to be met with or can be obtained. Our average crops 
are supposed to receive about five per cent. of their sub. 
stance from the soil, and about ninety-five per cent. from 
the atmosphere; it hence follows that meteorological 
relations must influence in all attempts to gain a maxima 
crop, and it must follow that fertility alone cannot be ex- 
pected to be a decisive feature, although a paramount fea- 
ture in proper relations with climatic and cultural condi- 
tions. Thus in my Massachusetts home, one hundred 
bushels of shelled corn per acre was not an unfrequent 
yield in good seasons and upon accidental acres; at the 
Station, without reference to the applied fertility and the 
highest cultural conditions, this amount of yield has not 
been approached. The suggestion that the amount and 
intensity of sunlight in the eastern locality is greater than 
in this lake region, is an hypothesis with at present seems 
to fully explain, but which, however, requires actual de- 
monstration before its acceptance. . 


METEOROLOGY. 


The value of meteorological observations can scarcely be 
overestimated, but to have a true value in experimental 
work they must be very complete. Our error from the 
beginning has been that we have not devoted enough atten- 
tion to this branch of agricultural science. Not that blame 
can be ascribed for this omission, but simply because cir- 
cumstances have not rendered it desirable to force into a 
prominent position a branch of our work whose importance, 
although appreciated by us, has not as yet the full apprecia- 
tion of the public. 

To take the air temperatures alone, to keep a record of 
the rainfall, is scarcely sufficient for agricultural experi- 
ment. Our study should include the soil temperatures, not 


only in one place, as we have already done, but should en-. 


tertain the question as to the influence of the character of 





$$ 
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the soul upon the soil temperatures. It should include a 
study into the forces expressed in evaporation and most 
particularly those expressed by the term capillarity. Capil- 
lary water, or that amount of saturation which capillarity 
is capable of effecting, seems one of the most beneficial in- 
fluences toward promoting plant growth that we are ac- 
quainted with, while what we may call water in the soil, 
2. €., a saturated condition such as exists below the water 
table, is exceedingly detrimental to vegetable life. In the 
greenhouse, in order to have healthy growth, we are per- 
fectly well aware of this distinction between what we will 
call soil water and capillary water. The earth, which 
becomes soggy, and which holds water in excess over that 
which is retained by capillarity, makes a healthy growth 
nearly impossible for the majority of our plants; while on 
the other hand, keeping the land fully supplied with capil- 
lary moisture is found extremely beneficial, and one of the 
main efforts of the gardener is to get his soil into a con- 
dition of perfect drainage. One of the most beneficial 
actions of tile draining is to prevent the access of this soil 
water, or stagnant water, to the soil above, allowing only 
the water of capiliarity to remain in the cultivated portion. 
A single rain, in our locality, rarely penetrates the soil to 
the depth of the drain tile, the water which appears in the 
drain being either a displacement of the capillary water by 
the water of the rainfall, or else the raising of the water 
level which supplies the drain below. To measure this cap- 
illarity in its relations to the character of the soil and in its 
relation to our power to profitably change the character of 
the soil, is one of the most important problems in agricul- 
ture, and one which seems to have received comparatively 
little attention. 

We have already done some work, scarcely complete 
enough for record, but yet sufficient to indicate the impor- 
tance of this character of investigation, at various times 
during the last few years. The work of our Horticulturist 
has been especially fruitful of clues, as will be seen by his 
report. The majority of our agricultural plants do not form 
root-hairs in any appreciable quantity in clear water, while 
these hairs are oftentimes produced abundantly in a perfect- 


ly saturated atmosphere. The same fact has been observed 


as between saturated soil, and soil kept moist through cap- 
illary attraction. As these root-hairs furnish very largely 
the food resources of the plant, the importance of this ob- 
servation can scarcely be overestimated. 


The color of the soil influences the reception of heat 
during the sunlight and the radiation of it into space during 
the night. Durimg most of the growing season the balance 
seems to be in favor of the absorption of heat, but we 


“4 
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should know accurately how much earliness is dependent 
upon the color of our soil, and also the corresponding in- 
fluence of color upon the amount of evaporation which 
takes place from the soil. 


The question of the influence of sunlight upon plant 
growth and development is a very important one. Without 
these records we can scarcely suggest an explanation of 
why periods of maturity should vary in different years, or 
as between different plantings during the same season. 


We have already shown that the units of temperature 


alone during the period between vegetation and maturity 
are not sufticient to furnish a,solution of this problem, and 
we have received clues which suggest that one of the want- 
ing factors is the recording of the sunlight. From these 
reflections it will be at once seen that one of the greatest 
needs of agriculture is a careful and extended study of the 
soil and those soil conditions which come under the head, 
directly or indirectly, of meteorology. With this question 
is also involved the chemical considerations concerning 
what may be called chemical reactions within the soil, as 
nitrogen in its agricultural form finds ready escape from 
the land through the drainage, and it would at first thought 


be supposed that the amount of nitrogen would be greater — 


in the lower than in the upper layers of the soil. Observa- 
tions, however, show that the upper soil is richer in this 
element than the lower portion of the soil. This undoubt- 
edly comes in part from the action of capillarity, whereby 


the nitrates carried down by the rain are brought to the — 


surface again through evaporation, which is continually 
taking place and drawing water and its soluble ingredients 
from below upwards. In the summer-rainless regions of 
the west this capillary action finds expression which is re- 
cognized in the truly alkali lands, the soluble alkalies being 


brought to the surface in excess and deposited there in a 


crystalline form, thus destroying the value of the land for 
agricultural purposes. | 


Each portion of a plant seems to have a temperature at 
which its functions are best performed. We have stated 


in a previous report that maize seed will germinate at or — 


about 41 degrees F., but the growth at this temperature is 


very slow. If the growing plant has its roots exposed to a — 


temperature of about 60 degrees F., wilting will occasion- 
ally take place. This seems to come from the fact that 
the function of the roots to absorb, water cannot be per- 
formed at this temperature sufficient to furnish the water 
lost through evaporation from the leaves. A similar action 


may often be observed during the warmest and driest por- | 


tion of the summer, when the roots fail to supply the 


amount of moisture. thrown off by the leaves, and hence — 
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wilting or curling ensues. When the wilting comes from 
this cause and the evaporation is checked at night, the 
leaves unroll and the plant shows its normal vigor. The 
effect of this concentration or drawing off of the plant juices 
seems beneficial in forwarding crop. Ihaveobserved during 
many years, that in seasons when the corn curled at day- 
time, but uncurled at night, such were seasons of large 
yields; but when the curling came from the true lack of 
water, as evidenced by the plant not unrolling at night, 
then a serious injury to crop was the result. We thus seem 
to be able to discriminate between two kinds of wilting: one 
coming from the absence of sufficient water inthe ground, 
a disadvantage to the plant; the other coming from the 
physiological action of plant growth whereby transpiration 
becomes in excess of the ability of the roots to supply, and 
which seems favorable to crop yield. 


Karly planting is usually recommended, but the rationale 
seems little understood. it is a matter of observation that 
there are conditions often apparent between crops of early 
and late planted seed. It is also a simple matter of demon- 
stration that during the spring season the soil is in general 
warmer than the air, while in-a later season these condi- 
tions are not as pronounced. During a warm spell in the 
spring the soil becomes well warmed, a cool spell follows, 
and then we have as contrasted conditions, a warm soil 
and a cool air. We may now ask ourselves as to the influ- 
ence these conditions have upon the plant. We know that 
in the greenhouse, the gardener who desires thrifty plants 
often encourages the root growth through bottom heat and 


_a cool air, and after the plant has thus become well estab- 


lished increases the air temperature and thus gets rapid and 
healthy growth. In spring nature furthers this process for 
us. The corn plant may serve as an illustration. During 
a cool spell after it is seen above the ground, the farmer 
may note very little progress in its growth, because the 
farmer only looks at externals; but were he to examine 
the rooting habit of the plant he would find that this ap- 
parently stationary plant is extending its roots rapidly in a 
warmer soil, so that when a warm season follows this 
apparent resting spell, the plant is already furnished with 
an abundance of roots, and responds ina rapid growth. It 
seems, from such data as we possess, that we are safe in 
saying that the variable weather of the spring season, 
whereby there are alternations of periods wherein the goil 
is warmer than the air, and the air warmer than the soil, 
is very favorable toward that healthy and well-balanced 


growth of the plant which, in the presence of fertility, may 


be expected to result in abundant crop. A very superficial 
examination of our temperature records will indicate the 
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existence of the conditions that we have outlined as respects 
the soil and air temperatures. A very limited experience 
with greenhouse plants suffices to give indication of the 
importance of bottom heat and a cool air temperature as 
contributing to root growth, and the influence of a high air 
temperature with a comparatively cool soil temperature 
toward promoting growth in the foliage. The observant 
farmer may also note the application of these principles in 
certain of his crops, perhaps best to be observed in the corn 
plant. It has been a nearly constant observation of mine, 
and I have met others who have also noted a like circum- 
stance, that upon soil which we know to be fertile, the corn 
pliant yields better when early planted during the spring 
seasons when there is considerable alternation in tempera- 
ture, than later when the temperatures as between soil and 
air have become more constant. Or, as may be expressed 
from the resultant effect, it isnot well to see plants exceed- 
ingly vigorous during the early season, but better to see 
plants showing less vigor, yet healthy vigor in the foliage. 
Large early growth seems rarely to give equal results in 
crop with a slow yet healthy spring growvh. In cereals, 
the condition known as ‘‘ proudness”’ seems often to result: 
from the over-development of the leaf as contrasted with 
the root development, especially when growing in very fer- 
tile soil under the stimulus of a warm season. 


The mechanical effect of the wind upon a young plant is. 
at times quite noticeable. A transplanted plant often finds 
great difficulty in becoming established, especially if set in 
loose soil, as the wind moving the stem to and fro presses. 
the earth from contact and produces a movement in the 
roots which prevent their establishment. Under these cir- 
cumstances, compression of the ground about the newly 
transplanted plant by trampling has been found beneficial, 
and many times this process will offset the injurious action 
of the wind. <A shingle stuck into the ground as a shelter 


will often prove of great advantage. It seems ilways more 
difficult fora plant to become established in a loose soil 


than in one which is well firmed, and this difficulty, in the 


presence of continuous wind storms, often becomes serious 
as before mentioned, but the partial remedy of firming the 


ground seems known to and practiced by but few. 


The apparently desultory nature of experimental work in 
the first years of an experimental station finds illustration 
in our reports, and seems to arise from a necessity which 
is fully recognized by your director. While in theory the 
varied work of different observers should be harmonized 
towards one conclusion, and towards the elucidation of one: 
central idea, in practice this course has seemed impractica- 


ble, through the imperfection of our data, and the confused _ 
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condition of so-called agricultural knowledge. It is hoped 
that with the progress of station work, this difficulty may 
be overcome. The relations of the physiology of plant 
growth with meteorological conditions form a study which 
would be considered as fundamental, if we would interpret 
aright the experiences of practical and comparative trial, 
and the same remark applies to the soil relations as well. 
Yet our working force has been insufficient to carry out 
such a study in its necessary completeness, while a public 
sentiment yet but illy educated to the requirements of ex- 
perimental investigation, forbids the neglect of less ad- 
vantageous. but more popular directions of labor. Our 
lysimeter tables are given as usual in this report, and their 
full discussion is as yet postponed until further progress is 
made; so also are our temperature tables and sunlight 
records. At some future time these figures, so uninterest- 
ing in themselves, may prove to have a high value, when 
studied in their relations to the tabular data, so prominent 
in our various reports, and may be expected to throw hight 
upon obscure conditions, and may satisfactorily explain the 
apparent contradictions which ever and anon occur in so- 
called practical work. I refer to these matters in this place, 
to indicate that our opportunities are not as yet sufficient 
for our desires. 


Agricultural experiment work must ever deal with 
theories, and must avoid accepting the results brought 
about through complex conditions, as true facts available 
for generalization. It is only as our apparent facts are 
studied in their relation to the causes which have produced 
them, that they become of value. To report that a cow 
under a given food has yielded 20 pounds of butter a week, 
or 40 quarts of milk, or to give the chemical composition of 
the milk, may represent a series of ascertained facts, and 
yet, so far as experiment is concerned, such facts have little 
value until connected with the causes which have pro- 
duced them; and seeking out these causes involves theo- 
ries which must stand thé test of verification. In trials of 
this character, the test of duplication seems the available 
one in order to secure certainty, for if a second trial with 


the same animal produces a different set of results, or if 


another animal is used, we find the same relations do not 
hold in the various trials, either our theory is at fault, or 


there is a deficiency in our interpretation. 


If in our plats we find that under conditions as uniform 


as we can obtain there is less difference between the crops 


harvested from plats dissimilarly treated than exists between 


other adjoining plats treated alike, this comparison indicates 


very fairly the inaccuracy of the method used. <Agricul- 


tural results to be of value must come under the general 
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laws of scientific study, whereby results in other branches: 
of science have been gained, and which may be expressed 
by the term ability to duplicate. The true work of a sta- 
tion must be first scientific, and second, the application of 
the results thus gained toward solving the practical prob- 
lems whose solution shall tend to the advancement of the 
farmer. There is scarcely any branch of science which 
deals with such complexity of factors as that which meets 
the farmer and the agricultural experimenter in every day 
work, and before that accuracy can be obtained which 
science requires and which adds confidence to the conclu- 
sions attained, we must note the extent of the action which 
each factor has contributed toward the result gained. That 
this is possible, I thoroughly believe; but I can see that be- 
fore such success is accomplished very much work is 
required, and our course must ever receive directions from 
multitudes of failures, for in experimental work failures 
oftentimes may be made equal value with successes. 

In this connection I quote from the address of Professor 
G. N. Darwin, before the British Association for the Ad- 
vancement of Science : 

‘‘A mere catalogue of facts, however well arranged, has 
never led to any important scientific generalization. For 
in any subject the facts are so numerous and many-sided 
that they only lead us to a conclusion when they are mar- 
shalled by the light of some leading idea. A theory is, 
then, a necessity for the advancement of science, and we 
may regard it as the branch of a living tree, of which facts 
are the nourishment. In the struggle between competing 
branches to reach the light some perish, and others form 


vigorous limbs. And as ina tree the shape of the young ~ | 


shoot can give us but little idea of the ultimate form of the 
branch, so theories become largely transformed in the 
course of their existence, and afford in their turn the parent. 
stem for others. 

‘The success of a theory may be measured by the extent 
to which it is capable of assimilating facts, and by the 
smallness of the change which it must undergo in the pro- 
cess. Every theory which is based on a true perception of 
facts is to some extent fertile in affording a nucleus for the 
aggregation of new observations. And a theory, appar- 
ently abandoned, has often ultimately appeared to contain 
an element of truth, which receives acknowledgment by 
the ight of later views.” 


The plat experiments of this year, as in the past, serve 
but to accentuate our previous conclusions as to their 
worthlessness for their intended purpose. Before such 
trials can be of importance there is a necessity for much 
preliminary work designed to further attempts at separat- 
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ing and studying the various factors which in their 
complex entirety find expression in yield of crop. The 
report of the trials made will, I think, substantiate this 
expression of doubt, and may well be studied in their 
details, as such study will show that the results of experi- 
ments designed as duplicates do not give the same answer 
in different years, nor even do the closer duplicates of the 
current year, and that a logical interpretation of the figures 
as given bring us to conclusions that are absurd. It is only 
as the figures obtained are arranged according to a precon- 
ceived notion, and figures contradictory to our. intentions 
are rejected, that definite conclusions can be reached, and 
of course when reached by this unfair and untruthful 
method, such conclusions can have no value. I must use 
this opportunity to again express my firm conviction that 
it is only through scientific investigation that practical 
results can be secured, and that plat work is absolutely fall- 
acious, and should be abandoned for the present, the plat 
areas being used only for the purpose of verifying results 
reached through the slower and more laborious method of 
working which carries us safely from the known towards 
the unknown. 


Our feeding experiments of the year bring forward sev- 
eral points of interest, and illustrate the difficulty of inter- 
preting results which are the outcome of complex con- 
ditions. The feeding of two animals upon unchanged kinds 
of food during the period of experiment, throws some light 
upon some variations which may and do occur under un- 
changed conditions of food and keeping. Such trials as 
these demonstrate the necessity of further study, designed 
to give information as to how to interpret results gained 
through change of food or changed conditions, for at pres- 
ent we are at a loss to so interpret our feeding experiments 
as to demonstrate the relations of cause and effect, but have 
to be content with probabilty, more or less high. 


The work of the first assistant upon cereals has been close 
and unintermittent, and the establishing of synonyms has 
been so carefully and cautiously effected as to be worthy of 
the highest confidence. The nomenclature of our cereals 
is in such an uncertain and involved state, that this work 
of the station must be considered of prime importance. 
Agricultural research upon plants and plant life, cannot be 
carried forward efficiently until we are able to identify 
varieties so as to be assured that the results of work carried 
forward at different stations applies to the same variety, or 
to the variety which is named. Such work is also import- 
ant for the farmer, for the same grain is often sold under 
several different names, and a different price for each name. 


In accordance with our custom of making a specialty of 
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some one of our garden vegetables each year, we selected 
the cabbage, and in the Report of the Horticulturist will be 
found the nomenclature and the description of such varie- 
ties as we have grown. The tabular data regarding the 
various vegetables grown by us, is also given as usual, as 
well as the result of various experimental trials. The work 
of the Horticulturist has been incessant and wearying, yet 
its value cannot but be recognized, as furnishing reliable 
data, if correctly interpeted, towards future research, as 
well as in present results. 


The Report of the Chemist is noteworthy as dealing with 
anew method of studying milk and butter, through the 
recognition of viscosity as a factor which seems to have a 
close and direct relation to the practical questions which so 
constantly arise. his study has also furnished clues of 
great interest, and which seems to promise a means for rec- 
sgnizing and recording those variations in milk which arise 
from the ‘‘condition” and the individuality of the cow, as 
well as those conditions of the milk which are corelated 
with ease and success in the manufacturing of butter. To 
Mr. Babcock is due the credit of initiating and successfully 
carrying forward these most interesting and valuable in- 
vestigations. | 

The work of the Assistant Chemist upon artificial diges- 
tion furnish results of promise. The close approximation 
of the percentages gained by the pepsin method, with those 
gained from actual trial with animals, seem to afford good 
ground for the belief in the practicability and reliability of 
this method for establishing the true feeding value of a food. 
As will be seen from Mr. Ladd’s report, the trials include 
a large variety of cattle foods, and furnish chemical an- 
alyses as well. 


Our analytical work differs from that accomplished in 
many laboratories, as the material subject to analysis has 
been in most cases sampled by ourselves, and selected 
elther for uniformity as between various samplings, or as 
representing that grown or collected under average con- 
ditions. But few of our samples have been furnished by 
outsiders, and thus we think the personal equation in samp- 


ling has been brought to as near a constant as is possible 


under the conditions which affect the collecting. 


Since my last report a dairy building has been erected, 
the basement of brick, with hollow walls, the superstruct- 
ure of wood, paper lined, and sheathed internally. Within 
the basement is the dairy room, 17 ft. 6 in. by 11 ft. 1 in; a 
milk room 9 ft. 10 in. by 7 ft. 6 in.; a cellar room 10 ft. by 
9 ft. 10 in.; a churning room 8 ft. 2 in. by 6 ft. 7 in.; and a 


furrace room 8 ft. 8 in. by 5 ft. 10 in. The upper room is 
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29 ft. by 19 ft., and above is a storage loft of the same size. 
The equipments are a Shipman one-horse power steam 
engine, a Cooley creamer, No. 3, a Fairbanks scale weigh- 
ing from 1-8 ounce to 250 lbs., an experimental churn, and 
a furnace, together with ordinary dairy utensils. This 
structure is built so as to make it easy to maintain a com- 
paratively uniform temperature, and thus far it has met 
well ail our expectations. The engine seems to meet with 
all the requirements of a smail power, combining ease of 
management, with safety and economy, kerosene being 
used for fuel, and as this fuel is only used while actually at 
work, but little is required. The Cooley creamer is too well 
known to require further mention, and with us it upholds 
its well-earned reputation. 

An extension of thirty-five feet has also been added to 
the greenhouse, nearly doubling its former capacity. 


DONORS. 


We desire to express our renewed obligations to Messrs. 
Vilmorin, Andrieux et Cie, Paris, France, and J. M. Thor- 
burn & Co., 15 John St., New York, two of the largest 
seed firms with which we are acquainted, for a large variety 
of seed for which they will receive no pay, but ever express 
the desire to furnish whatsoever in their line that we may 
require. A number of other firms have also given us the 
carte blanche of their vegetable catalogues. Such a gene- 
rosity is very agreeable to us, as indicating a belief that our 
work with vegetables is worthy of encouragement. Had 
circumstances led us to call largely upon these firms, they 
would have deserved and received a fuller mention than the 
mere record. 

Nov. 23, 1885. Of A.C. Hammond, Sec’y, fourteen vol- 
umes of the Transactions of the I!mois Horticultural Soci- 
ety, 1868 to 1871, 1875 to 1884. 

Nov. 28. Of Hugo Beyer, New London, Ia., three pack- 
ages of vegetable seed. 

Nov. 29. Of M. P. Prince, Henderson, N. C., eight 
varieties of cow pea. 

Oct. 8. Of Hon. HE. G. Lapham, U.S. 58., report of the 
Chief of Signal Service, 1878-9. 

Dec. 9. Of Lucian Rust, Loudonville, O., pod corn seed. 

Aah 23. Of Charles Carpenter, Kelley’s Island, O., lettuce 
seed. 

Jan. 5, 1886. Of Royal Gardens, Kew, England, two 
packages of solanum maglia tubers. 

Jan. 16. Of Thos. N. Woodason, 74 Canalport Avenue, 
Chicago, Ill., one improved atomizing bellows. 

Jan. 26. Of Department of Agriculture, Washington, D. 
C., and at numerous other times during the year, various 
kinds of seed, reports, etc. 
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Jan. 26. Of the Rose Manufacturing Company, New 
York, two packages of Tobacco Insecticide soap. 

Jan.27. Of J. M. Thorburn & Co., seedsmen, New York,. 
ninety-one packages of seed; Apr. 30, ten pounds Alfalfa. 
seed. 

Jan. 27. Of Peter Henderson & Co., seedsmen, New 
York, eighty-four packages of seed. 

Feb. 4. Of B. Hammond, Fishkill, N. Y., two packages. 
of slug shot. 

Feb. 10. Of Hon. J. W. Wadsworth, M. C., Vol. XIII U.. 
S. Census, 1880; July 1, Vol. XVI U. S. Census, 1880. 
Feb. 10. Of J. A. Everitt, seedsman, Watsontown, Pa., 
the privilege of selecting seed from his catalogue free of 
cost. 

Feb. 22. Of A. G. Tillinghast, Padilla, W. T., one pack- 
age seed corn; also five packets of Puget Sound grown 
cabbage seed. 

Feb. 24. Of T. V. Munson, Denison, Tex., a package of 
lettuce seed ; and on March 19, eight seedling grape vines. 

Feb. 27. Of Field Force Pump Co., Lockport, N. Y., one 
Field Force Pump (for spraying trees, etc.), with hose and 
nozzle. 

Keb. 27. Of F. H. Horsford, Charlotte, Vt., five packets 
of seed. | 

Mar. 5. Of A. B. Cleveland, Cape Vincent, N. Y., three 
packets of seed. 

Mar. 6. Of J. W. Goodell, Canastota, N. Y., scions of. 
the ‘‘ Ella” apple. | 

Mar. 9. Of A. W. Livingston’s Sons, Columbus, O..,. 
Paragon tomato seed; May 31, two packets of squash seed 3: 
June 7, two plants of a new tomato. 

Mar..19. Of O. H. Alexander, Charlotte, Vt., various. 
kinds of seed. 

Mar. 22. Of Pringle & Horsford, Charlotte, Vt., twenty-- 
three varieties of potatoes and cereals. 

Mar. 22. Of Prof. F. A. Gulley, Miss. Agricultural Col- 
lege, seed oats. | 

Mar. 22. Of Ohio Experiment Station, Columbus, O., 
nineteen varieties of oats. 

Mar. 22. Of T. L. Harison, Albany, N. Y., ten volumes: 
of German books. 

Apr. 10. Of S. A. Taylor, Fitzwilliam Depot, N. H..,. 
four kinds of seeds. 

Apr. 11. Of Eureka Salt Manufacturing Co., New York., 
one 14 lb. bag of Higgins Eureka Dairy Salt. 

Apr. 14. Of Jobn B. Moore & Son, Concord, Mass., one 
Haton grape vine. 

Apr. 20. Of E. W. Powell, Clinton, N. Y., four kinds of 
seed. 














17 


Apr. 20. Of James Vick,.seedsman, Rochester, N. Y., 
three packages of peas. 

Apr. 21. Of Chas. Carpenter, Kelley’s Island, O., six 
plants each of Naomi, Erie and an unnamed hardy seedling 
raspberry, also sixteen plants Covill’s Early Strawberry. 

Apr. 23. Of E. J. Browneli, Franklin, N. Y., six plants. 
Mederith Queen raspberry. : 

Apr. 23. Of Mrs. E. T. Duck, Levanna, N. Y., various. 
seeds and plants. 

Apr. 27. Of Daniel Batchelor, seedsman, Utica, N. Y., 
lettuce seed; May 16, beans and rye. 

Apr. 28. Of EK. M. Buchley, Greenville, O., six plants of 
a new seedling strawberry. 

Apr. 28. Of J. Reilley, seedling potatoes. 

May. 8. Of T. H. Betts, Cropseyville, N. Y., wild potato. 
tubers from Arizona. 

May. 10. Of Smithsonian Institute, Washington, D. C., 
report of 1884. 

May 11. Of I. F. Tillinghast, La Plume, Pa., two varie- 
Eee potato, and six packages of Puget Sound cabbage 
seed. 

May 16. Of Frank Finch, Clyde, N. Y., Finch’s Early 
Perfection potato. —_ 

June 7. Of Wm. Henry Maule, seedsman, Philadeiphia, 
Pa., thirty-five packets of vegetable seed. 

June 22. Of Prof. Hilgard, University of California, one: 
package of wild oats. 

June 27. Of International Terra Cotta Lumber Co., Chi- 
cago, Ill., one barrel of terra cotta for experimental work. 

July 21. Of Geo. J. Brainard, Brockport, N. Y., a quanti- 
ty of peach buds. | 

Aug. 18. Of J. D. Kmschke, Piqua, O., one dozen. Miami 
strawberry plants. 

Sept. 27. Of W. W. Rawson & Co., seedsmen, Boston, 
Mass., the privilege of selecting from their stock free of 
charge. 

Oct. 23. Of H. 8. Reynolds, secretary, reports of the 
Michigan Board of Agriculture for 1885. 

Oct. 21. Of Messrs. Vilmorin, Andrieux et Cie, 17 var. of 
barley and 9 of oats. 

Oct. 23. Of Prof. A. E, Blount, Fort Collins, Col., samples. 
of wheat. 

Nov. 1. Of Hon. J. H. Wadsworth, Vol. XX United 
States Census 

Nov. 1. Of the Secretary of the Smithsonian Institute, 
the Smithsonian Report for 1884, part 2. 

Nov. 3. Of Prof. L. H. Bailey, Agricultural College, 
Michigan, some tomato seed from Peru. 

Nov. 5. Of Messrs. Miller & Sibley, Franklin, Pa., a sam- 
ple of Jersey butter made from centrifugal separated cream.. 
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Nov. 8. Of Prof. O. A. Derby, Rio Janeiro, Brazil, sample 
of corn grown by Indians of San Paulo province, Brazil. 

Nov. 8. Of Valancey EK. Fuller, Hamilton, Ont., a sample 
of Jersey butter made from centrifugal separated cream. 

Nov. 9. Of Messrs. Smiths, Powell & Lamb, Syracuse, 
N. Y., asample of Holstein butter made from centrifugal 
separated cream. 


The following papers have been supplied us regularly 
through the generosity of the publishers : ° 

American Analyst, New York. N. Y. 

American Chemical Fertilizer and Crop Journal, New 
YOrkuene ¥: 

American Grange Bulletin, Cincinnati, O. 

Boston Weekly Post, Boston, Mass. 

Canadian Entomologist, London P. O., Canada. 

Chautauqua Farmer, Dunkirk, N. Y. 

Farmers’ Advocate, London P. O., Canada. 

Farmer and Dairyman, Syracuse, N. Y. 

Farmers’ Review, Chicago, Ill. 

Fruit Recorder, Palmyra, N. Y. 

Geneva Advertiser, Geneva, N. Y. 

Geneva Courier, Geneva, N. Y. 

Horticultural Art Journal, Rochester, N. Y. 

Independent Statesman, Concord, N. H. 

Maryland Farmer, Baltimore, Md. 

Massachusetts Ploughman, Boston, Mass. 

Mirror and Farmer, Manchester. N. H. 

National Live Stock Journal (monthly and weekly edi- 
tions), Chicago, Il. 

New England Farmer, Boston, Mass. 

New York Tribune (weekly edition), New York, N. Y. 

New York Weekly News, New York, N. Y. 

Oil, Paint and Drug Reporter, New York, N. Y. 

Orchard and Garden, Little Silver, N. J. 

Our Country Home, Greenfield, Mass. 

Popular Gardening, Buffalo, N. Y. 

Philadelphia Weekly Press, Philadelphia, Pa. 

Practical Farmer, Philadelphia, Pa. 

Produce Exchange Bulletin, New York, N. Y. 

Rural New Yorker, New York, N. Y. 

students’ Farm Journal, Ames, Ia. 

Sugar Bowland Farm Journal, New Orleans, La. 

The American Cultivator, Boston, Mass. 

The American Farmer, Baltimore, Md. 

The American Florist, Chicago and New York. 

The American Garden, Springfield, Mass. 

The Cultivator and Country Gentleman, Albany, N. Y. 

The Delaware Farm and Home, Dover, Del. 

‘The Dunkirk Journal, Dunkirk, N. Y. 
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The Farm and Garden, Philadelphia, Pa 

The Farmer, Malone, N. Y. 

The Home Farm, Augusta, Me. 

The Husbandman, Elmira, N. Y. 

The Industrialist, Manhattan, Kan. 

The Jersey Bulletin, Indianapolis, Ind. 

The New England Homestead, Springtield, Mass. 
The Ohio Practical Farmer, Cleveiand, O. 

The Orange County Farmer, Port Jervis, IN oes 
The Phelps Citizen, Phelps, ATEN 

The World (weekly edition), New York, N. Y. 
The Southern Cultivator, Atlanta, Ga. 


HOW MUCH EXCREMENT IS PASSED DAILY BY COWS. 
The figures gained from our experiments of 1883 and 
1884 show that this amount is very variable. We indicate 
the conditions, and the amount in the table following. 


1883.—AVERAGE OF FOUR COWS. 


AY. Av. 

wt. of amt. of ex- 

Weight of ration: crement: 
cows: lbs. Ration. Ibs. Ibs. 
Jan. 5-7 ..709 Hay, meal, shorts an 9 HT 
Jan, 12-14 ..720 Hay, shorts 3.9 58.5 
Jan. 17-19 ..712 Hay, gluten meai s 0 43.4 
Jan. 23-25 ..705 Hay, meal 20.8 43.4 
Feb. 1- 3 ..678 Hay, meal, ensilage 33.9 29.6 
Feb. 9-11 ..705 Hay, ensilage OT, a 40.5 
Feb. 15-17 .. 685 Hay, meal, shorts 20.8 47.1 


1884.—AVERAGE OF TWO COWS. 
The excrement was. 
Dung: Urine: 


Ibs, Ibs. 
Jan. 21-24 ..72% Corn fodder, meal, shorts 34.6 51.1 39.7 11.4 
Feb. 4— 7 ..747 Ensilage, meal, shorts 78.0 47.1 33.8 13.3 
Feb. 16 ..725 Soja bean, meal, shorts 25.3 40.8 29.8 11.0 
Feb. 26-29 ..718 Hay, mc al, shorts 26.5 54.2 45.5 8.7 
Mar. 10-138 ..715 Hay, meal, shorts, potatoes 61.4 63° 42.5 20.8 


We observe that for cows of from 678 to 747 lbs. weight, 
under various kinds of food, the total excrement passed, 
varied from about 30 Ibs. to 68 lbs. daily. Under the like 
feed, hay, meal and shorts in about the customary propor- 
tion in good feeding, the excrement weighed 57, 47 and 54 
lbs.; under hay, grain and ensilage feeding the excrement 
voided figured up 30 lbs. and 47 Ibs. We obser ve, however, 
that there is an increase of excrement whenever shorts are 
fed. Thus selecting the periods when dry feed was used, 
in the six periods when shorts were used the excrement 
varied from 41 to 58 lbs. daily; when no_ shorts 
were used 43.4 lbs. in each of the two periods; in the one 
period when shorts alone were fed, the maximum amount 
of excrement was noted. 
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The average amount of excrement voided by the animals 
during the above periods was 48 lbs. daily; the daily average 
for 110 days was 48.5 lbs. 

During the winter season, a stabled cow may be assumed 
to supply about 48 Ibs. x 30 days=1440 lbs. of manure per 
month. 

The dry matter in the food and the excremen# in the 
above periods, was: 


1883.—AVERAGE OF FOUR COWS. 1884.— AVERAGE OF TWO Cows. 
Dry food con- Excre- Dry food con- Excre- 
sumed. ment sumed. ment. 
21.2 57.1 18.7 51.1 
20.5 58.5 17.3 47.T 
18.8 43.4 20.1 40.8 
17.3 43.4 19.0 54.2 
9.6 29.6 17.3 63.3 
12.3 40.5 
17.7 47.1 


The average relation is, therefore, in 1883, the excrement 
2.7 times the weight of the dry food: in 1884, 2. 7 times 
the weight of the dry food “We may therefore assume 
that in practical feeding we cannot be far wrong 
when we estimate that the excrement amounts to about two 
and a half times the weight of hay and grain fed. 


HOW MUCH WATER DOES A COW DRINK. 


This question has an interest in relation to water supply. 
There is, however, a great individuality as between differ- 
ent animals in regard to the water they drink, and the 
amount is somewhat influenced by temperature. Thus 
December 11 to 26 inclusive, 1885, four cows drank daily, ~ 
for an average, as below, the food being the same: 


Average live Daily water Maxima and minima days. 
weight drank. 
ibs. ibs. lbs. lbs. 
y Ns ee SC a 128. Garauty. we ae 144.7 . 5.2. Gee 101. 
peeee - 60a . O08 .. ieee ORG sk ven Joe 104.0. 2/5 5.08 61.6 
Af Sey oo MS eee. A Pe EE 107.0... eee 59.2 
er eee 008 2 Vee (5 ee ee ee = 04:9 .5-. Uy eee ee 70.9 


The amount of aoe drank is diminished with succulent 
food, as for illustration. Two cows, Jem and Meg, drank 
for a daily average : 


Period. Ration. Water drank : Ibs. 
Jem. - Meg. 

Nov. 9-24 Hay and 4 Ibs. meal. ; 70.6 62.6 
Nov. 25—-Dec. 10 Hay and 40 lbs. turnips. 53.0 46.2 


The same cows do not drink the same quantity during 
different periods under like feeding. Thus Ann and Emm 
fed on +lbs. meal and hay ad libitum, drank the following 
amounts for a daily average : 
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Period. Ration. Water drank: lbs. 
Ann Emm. 
Nov. 9-24 Hay and 4 lbs. meal. 70 63 
Nov. 25-—Dec. 10 do 104 76 
Dec. 11-26 do 123 82 
Dec. 27—Jan: 11 do 110 65 
Jan, 12-27 do 98 44 
Jan. 28-Feb. 12 " do 107 50 
Feb. 13-28 do. 110 60 
Mar. 1-16 do iw! 57 
Mar. 17—April 1 do 127 79 
April 2-17 do 126 78 


The weight of water drank per cow, at different times, 
are as follows : 


18838. AVERAGE OF FOUR cows. 


Period. Ration. Average wt. of water 
drank daily: lbs. 
Jan. 1-7 Hay, meal, shorts. 63.6 
“ 8-14 Hay, shorts. 65.0 
** 15-19 Hay, gluten meal. 53.9 
*€ 20-25 Hay, meal. 52 2 
** 26-Feb. 3 Hay, meal, ensilage. 25.5 
Feb. 4-11 Ensilage. 2.6 
‘© 12-17 Hay, meal, shorts. 50.5 
1884. AVERAGE OF TWo cows. 
Sept. 17-25 Hay. 85.2 
Nov. 4-12 Hay. 60.1 
Jan. 11-24 Corn fodder, meal, shorts. 48.3 
‘¢ -25-Feb. 10 = Ensilage, meal, shorts. 3.8 
Feb. 11-16 Soja bean, meal, shorts. 50.2 
27-29 Hay, meal, shorts. 62.6 
Mar. 1-13 Hay, meal, shorts, potatoes. 32.6 
1885. AVERAGE OF TWO cows. 
Noy. 9-24 Hay and meal. 66.6 
** 25-Dec. 10 Hay and turnips. 49.6 
Dec. 11-26 Hay and cotton seed meal. 80.4 
‘* 27 Jan. 11 = Hay. 73.5 
Jan, 12-27 Ensilage. 10 
** 28-Feb. 12 Ensilage and meal. 13 
Feb. 13-28 Hay and meal. SO 
Mar. 1-Feb. 16 Hay and turnips. 71 
Feb. 17-Apr. 1 Hay and cotton seed meal. 94 


Apr. 2-17 


Hay. 


99 





The general teaching of these trials is therefore that a 
water supply should be sufficient to furnish an average of 
about 8 gallons daily per head for the cows kept, in order to 
be assured of a full supply. 


INFLUENCE OF DISTANCE FROM CALVING ON MILK YIELD. 


In experimenting upon the feeding of milch cows it is 
often necessary to be able to calculate the extent to which 
the flow may decrease under the influence of distance from 
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calving. For the purpose of investigating this question we 
have gone over the milk records of the Waushakum farm 
herd, South Framingham, Mass., as kept by the Sturtevant 
Bros., from December, 1866, to December, 1881, inclusive, 
and have arranged the milk yields of each cow for each 
thirty days from calving. These records are: 

For 35 different native cows, and 59 calvings, 

For 45 different Ayrshire cows, and 145 calvings. 

For 3 different Jersey cows, and 6 calvings. 

While the natives were kept, the feeding was liberal, 
yield being the objective point, regardless of the calves. 
While the Ayrshire cows were maintained, the feeding was 
lower, as befitted a breeding herd, and the records embrace. 
the yield of many young animals in their first year of milk. 
For the whole herd, during the fifteen years, the calvings 


were quite well distributed over the year, no particular 


season for calving being desired, as the milk was disposed 
of at retail during much of the time. eid nai 
We give a table of our results under two heads; the first 


embraces every cow, farrows as well as those in regular 


calvings, and cows which only remained a few months in 
the herd. The second embraces only those cows which 
went dry between the eighth and twelfth month from 
calving. 


TABLE Il. 
TABLE I. For cows that went dry bet. 8th 
For whole herd. and 12th month. 
Month No. of Av. yield No. of Av. yield 
from monthly per month. monthly per month, 

calving. records, Ibs. records. Ibs. 

1 210 771 121 808 

2 206 731 121 757 

3 197 659 121 685 

4 195 597 121 617 

5 191 518 121 560 

6 183 4°5 121 511 

7 175 448 121 451 

8 153 403 121 380 

9 119 370 88 348 

10 93 384 63 312 

11 60 317 34 254 

12 38 326 13 223 
13 26 349 
14 19 358 
15 15 366 
16 13 319 
17 10 316 
18 9 308 
19 6 306 
20 + 302 
21 4 243 
22 3 271 
23 2 284 
24 2 238 
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If we examine the differences between the yields of suc- 
cessive periods, we do not perceive much uniformity. Yet 
if we calculate the average daily yield during each period, 
and estimate the falling off by percentages, we may note 
that the apparent decrease is about nine per cent. of the 
yield for a preceding period; or the same percentage may 
be calculated on the total yields. We will place in column 
the actual results tabulated, and alongside the yield of each 
period decreased by nine per cent., and this we will call the 
theoretical yield. 

FOR THE WHOLE HERD. 
Actual daily milk Theoretical daily Actual yield per Theoretical yld. 


yield: lbs. milk yield: lbs. month: Ibs. per month: lbs, 
Ist mo. 25.7 25.7 Did 771 
2nd ** 24.4 23.4 731 702 
3rd ‘‘ 22.0 21.3 659 639 
4th ‘ 19.9 19.4 597 582 
5th ‘ 17.3 17.7 518 © 530 
6th ‘ 16.5 16.1 495 483 
(hates 14.9 14.7 448 440 
Sth: ‘* 13.4 13.4 403 401 
ior: 12.3 12.2 370 365 
10th, ** tes Tint 334 333 


FOR THE COWS THAT WENT DRY BETWEEN 8TH AND 12TH MONTH. 
Actual daily milk Theoretical daily Actual yield per Theoretical yld 


yield: lbs, milk yield: lbs. month: lbs. per month: lbs, 
1st mo. 26.9 26.9 808 808 
2nd ‘‘ 29.2 24.5 757 736 
3rd ‘‘ pts bel Be 22.3 685 670 
4th ‘ 20.6 21.3 617 610 
Dili: 15:4, 18.5 560 555. 
6th ‘ 17.0 16.9 511 504. 
fh dhe 15.0 15.4 451 459: 
Bil i Py 14.0 380 418. 
Stites 11.6 12.8 348 381 
10th ‘ 10.4 11.6 012 346 


We therefore believe that the natural falling off in milk 
for each month from calving, is about 9 per cent. of the 
yield of the preceding month. 


CATTLE FEEDING EXPERIMENTS. 


The scheme of the cattle feeding experiments for the 
winter of 1885 and 1886, was two-fold: the one purpose 
being to determine the changes in live weight and milk 
yield which may be expected to occur during periods of 
even length under like food and management. The second 
purpose being to study the influence of changed foods ag 
expressed in live weight and milk yield. The cattle used 
were four Jersey cows, the same animals which appear in 
our experimental records of past years. On account of the 
pressure of other dtties in the laboratory we were unable 
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to continue a series of milk analyses during these trials. 
The analyses of the foods used are as below : 


Water. Album. Crude WNit.-free | Fat. Ash. 

; fiber. extract 

TIGY gabe eios Gate gee 16.04 4.83 26.28 46.88 2.18 3.79 
(orn mealies. 12.88 9.90 2.81 68.87 4.16 1.38 
Barnipse A SHIM. 92.40 1.25 1.20 4.20 28 72 
Cotton seed mea.... 8.45 41.88 3.45 20.94 16.87 8.41 
Bala, topes seep a 86.25 .93 4.79 6.42 67 .94 


The experiment commenced Nov. 9, 1885, and continued 
to April 17, 1886, inclusive, 160 days. Thecattle were kept 
in the experimental barn during this whole period, receiv- 
ing no exercise, and in general preserved good health. An 
éxamination of the daily records given below show a slight 
disturbance at period of calving, but it may be said that 
rarely do cows pass through a winter in better health than 
these animals kept under rigid conditions. The grain was 
fed in all cases in a weighed quantity ; the other food was 
weighed and given freely, and the refuse food weighed 
back, so that the feeding was ad libitum. 

The daily figures, the average figures for thirds of each 
period, and those for the whole of each period are given in 
full in the following tables, the starred figures indicating 
that? cow calved on.the date named, or the period indi- 
cated : 











Date. 

Nov. 9 
10 
11 
12 
13 
14 
15. 
16 
re 
18 
19 
20 
21 
22 
23 
24 

Mean 


Nov. 25 
26 
27 
28 
29 


Dec. 


co 
(7 ee) 


© WO 3S OP CO 


10 
“~~ Mean 


Dec. 11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 ° 
' Mean 


TABLE I. a 
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ANN AND EMM UNDER SAME FOOD OFFERED. 


Live wt.: lbs. 
Ann. Emm. 
968 795 
O46°- shi 
880 771 
913 806 
9385 .803 
9328 805 
953 814 
961 796 
O70 . 822 
966 800 
951 814 
970 804 
958 813 
973 807 
957 811 
984 806 
951 802 
994 817 
979 818 
984 8138 
991 821 
992 825 
991 819 
982 827 
989 827 
986 822 
991 844 
996 858 
1000 3 =855 
1000 846 
999 887 
1004 839 
1015 864 
993 833 
1000 38850 
1000 3=858 
1003 + §858 
994 852 
990 852 
995 856 
999 854 
986 869 
1002 867 
999 867 
1006 862 
1004 865 
990 868 
1004 857 
996 857 
1001 874 
998 859 


Food consumed : 


Ann. Emm. Water drank 
OT TF OOO lbs. 
Hay. Meal. Hay. Meal. Ann. Emm. 
14 Te pA R464 .4°° 69.2  d0id 
19 ba a4: al ar (ae! 0 51 
20 4. 22 ee 1 aos 
20 4 20 ON Utes 6 GRR 
16/80 nt Lo. 3c, n4 62,8 HO-8 
22 4. 22 BP Sabi Paes 
22 4 24 FAs ad Os oer Ss 1 
22 4 24 4 "9 86.2 
22.2, 4 Dp. Ob n ae) | eae) ee 
23:6 WA 24,85 04 - G28 67:5 
21.2 4 woctm at, aia — ObAG 
24. 4 24 A a de 
12.8) 4 20 A) ol fda dt Bias 
19; 83 et 2O°Gh wh BS 56.5 
ps Na | 4 16.5 4. 98.3 33.0 
21.8 4 22 4. 92.6 79.4 
HAW Nese: 22 gee) 63 
peor ee - 19.40.04 (804 , 5O%9 
BL.6Y ef OF 19.5'.) 4 8b6 a7 
B1.b8.54 20.8 4 98.8 69 
22.4 4. 22.2 4 12835 75.8 
22.4 4 22.67.74 1439 61°52 
22.2) 4 pao 4  FRH 90 
21.9 4 22.6 4 129.7 62.9 
23.30 “4 225 4 108.5 56.4 
23 4 23.0) “4 OF6. TL 
D8, '7e-be ° B4 4 136 95 
B4.20.64 23.2% 4 35/5 ° S6r4 
24 4 23 4 97.8 6.9 
22.6 4 20.7 14 1247 ‘ote 
23 4. 23.4 4. 64 69.5 
24.17.04 R470 "4 1004 19158 
24 4. 23.2~->4° 11879 8555 
22.8 4 22.0:. 4 s104 76 
24.4.4 22.9) £4 12918 92re 
23.8 4 24.3) 04 1278 104:8° 
22.2 4 21.2% )4 10% 85.6 
22.66.04 22.1004 11614 93-9 
22.2. 4 22.2 T4 10718 -90 
21.50 24 22.54 +4 1049 61.6 
81.7 23.36 44 12508 ~~ 974 
19.9° 4 23.72 04 1386:9 6729 
23,76 74 2.00 eh - 144t7>.. 89:9 
23.38 ha 23.68 ;68 1300% °. -FBtO 
22.4. .4 23.58 ©4 146. 945 
17.8) £4 22.16.$4. 128:9 9642 
22.9: 4 18.31-04 122;8 8 
24.9 4 20,26. 04° 10838 . 63 
22.9 4 4.5 2A LS: Wael 
19.6. 4 24 4 127.2 69:1 
R2.2 #4 22.6 o4 128 82 


lbs. 


Milk yield 
lbs. 
Ann. Emm 
823 5:8 
Sus 6.4 
9 5.2 
Vass eee 
9457. §.4 
94 6.1 
10 4.3 
OY A a 
Death) - 
10:5 . 4.4 
5. 3.8 
Ae RE 
10 3.2 
O lee 2.5 
G45, 3251 
a SRG nv a 
O23 4 0 
i 
Gra) OC 7 
WE OF 
4 if 
5:2 0.7 
6.3 0.8 
5.3 0.6 
4:5 0.6 
5 0.4 
5:3 0.8 
373 0 
4:3 0 
Se 40 
ae 0 
2.8 O 
3.9). 0 
4.9 0.4 
ae. 0 
SER” 0 
26 0 
3/2 «20 
232. iO 
SED. 10 
2.4 0 
282; , 0 
21a «=| (0 
22 0 
18 0 
out. 0 
a2 0 
1d Oo 
212 0 
1:4 0 
2.5 0 
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Food consumed: lbs. 


Live wt. : lbs. Ann. Emm. Water drank: Milk yld. 
| ora OREO TERS TT TTS TOCA, lbs. lbs. 
Date. Ann. Emm. Hay. Meal. Hay. Meal. Ann. Emm. Ann. Emm 
Dec. 27 994 874 VOC Lye | eee 4. 119.7? 40,4 eo ee 
28 995 875 7 4 ea 2 4. 127) OG ee 
29 990 890 OANA OR SULIT Boe sae 
30 995 890 2157 © BBS os NABISCO ee 
31 999 892 23,10 ah. \ BOO a Oe eee 0.9 0 
van. 1 1000) 897 15:8. 54  21p8yiee: 84.5 63.1 0.8 0 
2 990 880 Tl gS oe ieee On nea) eke 69.7 Up eaae 
3 990 8838 20.87 4) 0,49 st) OTS 6 ieee 0 
4 998 876 19:7 ~ 4). 938.4, 28) 1206 Gee 0 
5 1000 =890 24.88 4 245 4 184.4 74.4 0 0: 
6 1022 §=©892 B16 2 ra eo lek saat 53.6 0 0 
7 1020 =885 202 4 3.9 4 93 80.9 0 0 
8 1027 = 905 20.0 4 238 4. S192) Ghee w 0 
9 1002 900 1207 Sorat 20 4 104.8 48.2 0 0 
10 1014* 894 Tee. eee ale 84 49.4 0 0 
11 880 901 18,00) alee 87.7. $0.0" Sipne ae 
Mean 995 889 19.0) 4 | 32.6054. “I10" 7 G6 0.7% Oo 
Jan, 12 875 901 30,04 0742 a ee 89.6 35.1 14.9 0 
13 884 890 16.4 4 143 4 79.4 37.0 13.8 90 
14 894 881 171k.” 24. 6e 44 50.2 29.4 14.2 0 
15 877 = 872 215 4 2228 4 77.4 87.214.4 9 
16 888 8286 20.00 nd  aOi4 gt 81.0 41.3 15.5 0 
17 893 886 20.6) «4, 19.5) ¢4  12%5 FO2 bee 
18 891 9138 19.7004 @8.5¢ 4 WOM 400 >71Cee 
19 888 905 18.6) o4 18.16 1:4 1059 Sl tGreae 
20 877 910 20.9% <4. 9 19.8¢ 94 86.5 33.5 17.5 0 
21 869 897 19 Te ot > 20 4 95.7 66 168 0 
22 874 924 19.7 ,»4 94.4904 18055 20g 100 0 
23 885 909 17.5¢ 04  15.8¢74 ‘1060, SRG iia 
24 873 906 i8:3) pe 27,9) be 99 38.2 16 0 
25 859 904 17.8 ¢4 17.1) o-@f- 10100 “RAPT 
26 866 909 19.5, )4 48.5 4 . 128:5 “$66 7102 ee 
27 870 924 196 4 188 4 1183.5 48 15.8 90 
Mean 879 901 19.3¢td .47.8 Yd 98 44 15.9 0 
Jan. 28 BE. OF 29.4 4 20.4) 4 MS: 400 17.8F 20 
29 860 915 20.6 4 184 4 £130:8 58.7 15.5 0 
30 873 930 21.2 4 20 4 148:7 88:2 18.87 0 
31 862 918 20.6' 4 20.2) °4 13238 20:99 16.80 > 
Feb. 1 874. 917 17 4 16.8) (4 1085 S63 16:97 0 
2 848 908 20.8°.54 18.9 \4 10835 G47 1547 0 
3 855 = 923 18.3 4 14.9 4 99.5 34.1148 0 
4 838 916 15.45.64 ATOCLE 60.1 37.7 15.7 0 
5 839 9138 18.8 4 17.2 4 119.5 58% 15.1) 0 
6 836 929 48.60.64 48.2004 90.2 44.2145 0 
7 841 927 22.2 4 20.7 4 99.6 36 14.5 0 
8 852 914 B15) 04. AB.7) 4 10830 TORT 13:8R 0 
9 829 937 20.1 4 17.9 4&4 12553 58:6 144 0 
10 841 935 19.4 4 204 4 114.7 62.8162 0 
11 867 937 23.8 4 21 4 111.2 70.2167 0 
12 897 947 19.56 (4 222.3: 4 10838 6816.8 0 
Mean 856 924 20 4 19 4 107 50 15.2 0 
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Food Consumed : lbs. 


Live wt. : lbs. Ann. Emm. Water Drank Milk yield 
peace eae oh Lender lbs. lbs. 
Ann. Emm. Hay. Meal. Hay. Meal. Ann. Emm. Ann. Emm 


Feb. 13 884 945 23.7 4 LO Seem er SV, BOL Teer 
14 894 912 mo) OU 822.2) dk 13018) TOT! VR 0 
15 881 948 22.2 4 EEE lac pee hs Ae 5) ey as in Ra 
16 894 8947 movies Wedel ne “LORS NGeOr Loe Ly 0 
17 884 952 Pee! 820, Pe TOA ee. TE. O 
18 895 —- 968 23.8 4 19.8 4 112 60.4 18.5 0 
19 893 960 e.G WEL) 22.49 em 130.5 862 18-5 .0 
20: 889 =957 23.4 4 ae Ue emeer  PUuSati Oar os Lee” iO 
21 879 963 PEON 4 3.584 TT Oe ty 1 9.10 
22 891 947 23.2 4 Oe eee VO eee 10et 0K 
23 88i = O71 wo. Geet RO.2° 4 112 fOr 196 . 0 
24 876 =: 966 23.4 4 20.2. 4 124 vom, ae 7 0 
25 869 954 22.6 4 0. 2 OUT) Bere, Leo) /'O 
26 861 958 wisGeer se BO errs Te 75.5 19:5 0 
27 876 | OTT 23.2 4 CS1e oe Tey Ser O i Tre 0 
28 872 968 BeGenre Bo,05 st. T0455. 17h 0 
Mean 882 955 wonky ee 6 OOF oh LO 60 18.4 0 

Mar. 1 867 970 18 7 ty oe ee: Say 57 1G 0 
2 865 972 18 A ee eb GA’ OT! PTS DS 
3 867 982 Gest ee 020) «4 189.5 DO Mest af) 
“ 864 950 22.5 4 1A. Die Bh) OOM.” ek oe See 1) 
9) 871 967 24.1 4 O.0F les 1 S2 obs OPIS) LTO O 
6 876 978 24 4 29.0" Sir 11222 60 18.8...0 
c 878 970 22.9 4 PBS ee 12620 8 de B® 
8 868 972 22.2 4 Ai VA LOS A TO 0 
9 S74. 840* 23.2 4 idee) eek BAT” BOS9 £84 
10 871 = 885 22.4 4 8.4 4 121.9 0) 18.5 19.1 
ari 865 = 829 22.6 4 20 4 108:9 90/5 19.4 19 
12 867 852 24.9 4 SU is T2836. BRR) TG 129 
13 870 = 852 22.4 4 14.6 4 1266 41.4 16.9 20.9 
14 853831 eet M2 et 6130/2 190.8: 20.6 22.7 
15 877 = 854 Poe ee ee. Te Vase TST: BT0 18.5 25.5 
16 878 859 24.1 4 19.8 4 102.9 84.0 18.5 24.9 

Mean 869 910 ee.0 4 1D38 --e:9° 144 57 18.0 10.3 

Mar. 17 849 858 Bee Lit A) (2 49 85:1 +66.5 18:9 126.3 
18 864 846 23.1 4 Wo e108 RUG LSAT: 26 
19 874 856 24.2 4 1h Ae a: Se 19 | 24.9 
20 869 854 24.4 4 14.2. 4 125.5 66.5 20.2. 24.6 
21 870 =8382 24.2 4 14 4 124.7 57.6 18.2 24 
22 867 = 811 23.8 4 Le a Ay DOIG 19:2 21 
23 863 840 23.2 4 17.4 4 1381 65 18 22.9 
24 868 820 me.O oa, . bd 4 109.7 49.3 18.9 22.2 
25 865 806 23 4 Ugg Wie Sites sR Gaae 6 Ss aN Cy oe ley 
26 867 =813 20.9 4 12.5 3.6 145.4 69.4 16.8 20.8 
27 866 8795 25 a 16.9 4 128.8 ) 164/3- 017.9) «20.6 
28 866 792 24 4 18.4 2.9 142.9 84.2 16.6 20.1 
29 867 785 25 + L700 VAST 3OT, SNE L1G 20.5 
30 882 800 Pavey £62 lwan Ay Ley 81.7 17.8 22.4 
dl 891 809 2 ot PS Din: OS NO ae ses ess Meee 8 ee By 23.2 

mor, 5 1 881 810 poet & 29.2 4 186.9 : B87 116. 24.8 

Mean 863 820 23.4 4 18.0 3.9 127 79 17:3 22.7 
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Food Consumed: lbs. 
Live wt. : lbs. Ann, Emm. Water drank: Milk yld 


ae ee Ibs. lbs. 


Ann. Emm. Hay. Meal. Hay. Meal. Ann. Emm. Ann. Emm 


Apr. 42 875 799 23.8 4 220.2 4 1385.2 41.7 18.2 24.4 
3 883 =—-758 23.9. ¢4 B21.% ¢4 4d? 1224 18 23.9 
4 883 790 23.8, 04 19.60 wd 120;9° Page as 24.2. 
5 872 799 23.9 ;4 21.9.4 140:1 Wee Vi 248 
6 868 789 23.%- oh O.7p a BAR 49.8 17.2 22.5 
7 875 780 22.50 o4 . 21.94 36 97.9 86.5 176 22.8 
8 856 786 23.38 4 28 A 129:2 be Vie eo 
9 876 785 22.9, 94 20.5) «4 :138)7 BG ITH 2a4 
10 869 7338 21.14, 4 17.622.9 (146;4 80e7 T7aeeet 

11 863 763 23.4) )4 21.3892.9 1276 TiO 160e 228 
12 iB 878 23 4 21.3-3.6 181;)9 Vas 18mP 220 
13 866 780 21.9.4 20.4 3.6 115.6 84 17.4 22.9 
14 870 §=6781 23.8. 4 21.9, 4 182:7 04:8 17365 23:4 
15 B75) -78t 23.3 4 21.5.4 1821 109.9 18 25.1 
16 Oe Rie 22.9 4 20.8 ,4 1209 81.0 17.9 21.5 
i 866 764 23.2: 4 28.1) 4 111.0 95:5 16.8) 26.6 
Mean 871 77 28.1), 54 21.0;3.8 12621 787 lien 2o4 


Ann’s calf weighed, when dropped, 64 lbs. 
Emm?’s calf weighed, when dropped, 61 lbs. 
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TABLE. I. b 
JEM AND MEG, CHANGED FOOD. 
. Food Consumed: lbs. 


Live wt. lbs: Jem. Meg. Water drank Milk yield 
(i Ibs. lbs. 

Date. Lem. Meg. Hay. Meal. Hay. Meal. Jem. Meg. Jem. Meg. 

Nov. 9 772 ~~ 836 24.5 | 4 23 4 403.1 3766. -8A. 1.7:8 
10 806 843 21.2 4 205 4 6508 0 8.7 8.4 
11 180 45787 22 4 22 4 84.8 103.2 81 9 
12. +804 86848 20 4 20 4 60.9 63.2 9 7.6 
13 796 830 19.6 “14-16 4 86.7 (48 ott at BY Em 
14 806 836 22 4 . 22 4 6R8 | FS Be 
15 804 837 24 4 22 Bi EAL MOGRL Wei YG 
16 790 = 852 24.3 4 21 Ay MEO: Oe 1B 128 
17 817 =8d1 23.4 4 23:2 4 70.3 681 «8 7.5 
18 813 854 21 OES A) MGR. ASG OB 76 
19 809 850 20.8 4 28.7. 4 164.6 4702973 > 6.9 
20 810 856 24 4 24 cS? 5-03 eae 0903 Pan A a a 
21 824 863 15,8 1/45. 18.45 4. 46:3 66 TA tse 
22 813 856 19.5 4 20 4 65.5 72 6.8 6.5 
23 794 859 20.2 4-4 20.9% 4 102.3 ‘50:7 <eu7m 6 
24 830 860 LOS iA) Sdadign'4  66.1° 73:7 7-3 1 6 

Mean 805 846 Dio ee ae a LTO C2 TD AB 
Hay Turnips Hay Turnips 

Nov. 25 805 860 beat hoe “RRO 30°. 1669) Hol? «6-8-1 6.1 
26 830 = 875 £5.90 4409 1815-0 40, 81> Ba8> 68 6.7 
27 800 870 LT SAK 204540 27.8 4 td OUR iy 
28 802 874 10.0 #350" 19 5640 (613 B45 62°. 6.3 
29 819 868 LO FA 20) 40° 62. B45 O68. 6.4 
30 824 864 22.2 40°. 20:7 40 461 68:8 3:1 65.5 

Dec}. 1 808 886 22.5 40 22.2 40 66.9 41 7.3 4.8 

2 831 882 23.2. 40 21.5 40 52 AMEE! | Wy bed ieee 
3 829 19 22.9 “407 23>°40 ‘52.4 ° 6152 7B 5.8 
4 824 894 23.9 40 23.3 40 68.6 46 8 5.2 
5 842 894 eee a0 Rew Al. “TRS. b827 wet) 7b) 
6 851 898 24.2 40 22.1°40. 75:6 65.9 7.7 5.8 
7 849 900 23.5 40 20.5 40 503 488 8 5.5 
8 850 897 po. AU" 20040 MOOS | 44°92) 48 8.3 
9 846 892 24.5 40 224° 40 57.1 61 iat eon nS | 
10 848 9038 24.7 40 24.2 40 58.7 88.8 82 5.7 
Mean 827 883 Poolhapee © cl:Saron 58. 46 aa’ 5.5 

Cas, C6, 

Hay. Meal. Hay. Meal. 

Dec. 11 853-901 ree th 23ilte 4 2079.9 80 SOR; 7.8%) Get 
12 849 904 Re 4) QB8or 4 db 962M BIA - 6.72. 5.3 
13 SOA) OLS  2Hese 44  2156He 4 875. 9H TAO  -B.48 6.5 
14 848 907 23.7 4 22.5 4 84.5 746 98. 51 
15 847 908 2524 Ab 22207 4 79. Ly 700) 6 98 hes 
16 850 =901 pao AR 21GGy 4, 80.9) 7720 99.3% 66.8 
17 842 897 mee 4 BISA 42 % 96.307 84.9./°7°7.6) 95.6 
18 855 902 o2.Gy 426! 24.208(4 £59.38) 64:8) 9.9% 6.8 
19 842 904 24 ah 24. ee 4 b OS BV 87>) v7, 6.8 
20 BIVGe Oley Leo. er 2 28ND 4 b BL. Ay): B.S). 8:1 
21 866 913 24 Ce ae ee Se ye  oo A 
22 853 = 915 24.4 4 238.2 4 94.2 73.3 8.0 5.4 

. 28 862 912 23.9 4 eoieue 4 6 69.9, 7705) 8.8 28 
24 845 913 24.2: 4, 22/11) 4 107.8 > 78. 5.5 4.4 
25 853 = 909 24.3 4 Pat 4} BOG TRO 7 BB O48 
26 845 903 242 4) 22.6% 4 & 93.1)-) 80:8) 8.3) 4.2 

Mean 852 907 24 4h 22770A 4 & 85 75 8.2 5.2 


Live wt. : lbs. Jem. Meg. Water Drank 
~~ ~~ Ibs. 
Date. Jem. Meg. Hay. Hay. Jem. Meg. 
Dec. 27 858 913 27.2 25.5 54.6 60.3 
28 840 912 22.3 24.2 94.2 76.3 
29 854 913 26.1 26.1 92.7 88.5 
80 877 933 23.9 23.9 93.4 73.5 
31 862 926 25 25.5 89.4 74.1 
Jan. 1 873 934 25.3 24.1 70.7 61.1 
2 855 924 25 20.8 92.7 72.2 
3 868 926 24 23.4 94 58.7 
4 877 920 26 23.2 98.6 76.7 
5 878 927 24 23.9 99.3 70.9 
6 875 917 25.8 18.5 76.7 63.2 
7 872 910 25.4 22.4 83 64.5 
8 877 911 24.4 24 60.7 55 
) 882 919 23.4 24.7 76.3 79.1 
10 881 932 23.7 22.7 84.1 52.8 
11 894 932 22.2 20.9 15.4 64.3 
Mean 870 922 24.6 23.3 79 68 
Ensilage. Ensilage. 
Jan. 12 841 931 55.6 54.6 61.8 5.2 
13 870 916 80.4 65.2 0 24.8 
14 857 914 80.4 66.5 6.2 0 
15 859 910 82.6 60.3 9.2 Mf 
16 853 907 87.4 51.2 5.4 10.8 
17 851 909 86.7 29.9 12.7 61 
18 851 851* 80 53.5 2.3 20 
19 851 831 79.4 89 0) 11.8 
20 848 824 80 80 0 4 
21 851 802 80 77.7 Ta, 0 
22 843 799 108.4 104.2 0 0 
23 873 811 90.4 90.7 0 0 
24 854 820 81.3 82.8 0 0 
25 856 807 51.6 93.2 12.6 0 
26 Tae*. 28h 80.8 94 44.5 3.8 
27 811 800 80.5 83.5 23.1 0 
Mean 846 856 80.3 73.5 11.6 9.5 
. Food Consumed : lbs. 
Live wt. : lbs. Jem. Meg. Water drank 
——s lbs. 
Date Jem. Meg. Meal. Enslg. Meal. Enslg. Jem. Meg. 
Jan. 28 787 = 798 4 81.6 4 82.5 LROS 0 
29 775 808 4 85.2 4 85.2 ity 
30 770 = 802 4 88.7 4 85.9 16.8  -G 
31 768 804 4 81.5 4° 79.8 16.8 7.6 
Feb. 1 777-8038 4 9.8 4 4.8 16.4 0 
2 768 799 4 75.2 4 85.4 Tie 7G 
3 751 793 4 74.2 4h 749 1.4 0 
4 746 783 4 80 4 78.3 13.5 0 
5 750 769 4 88.1 4 89.2 13.8 0 
6 740 773 4 86.4 4» 90 417 60 
7 741 758 4 & 89/1 4 96.2 228.40 
8 740 775 -4 82.6 4 88.6 12:8" 0 
9 734 771 4 85.3 4 95.6 29.2 3.9 
10 TR TT 4 9S 4% 97.8 53.5 26.6 
i) 739 783 4 89.4 4 92.0 63.2 27.4 
12 742 786 4 82 4 93.0 48.8 12.6 
Mean 753 786 4 83.8 4} 87.0 21.6 4.9 
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Food Consumed : lbs. 


Milk yield 
lbs. 
J 
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Milk yield 
lbs. 
Jem. Meg. 
16.3 14.1 
17.8 13,2 
19 14 
20.5 13.5 

21.3 14 

19.7 18 

20.6 14.3 
21 13.5 
20.5 14.1 
20.8 13.9 
21.1 12.5 
20.9 14 

21.4 13.9 
21.2 . 14.2 
20.3 14.6 
21 14.1 
21.5 13.8 
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Mean 


Live wt. : lbs. 
Jem. Meg. 
723 ©6783 
670 753 
117 27760 
719 765 
718 766 
G28 779 
745 782 
1451 U8 
T3836 N78 
738 782 
746 786 
760 790 
(510 GBS 
754 773 
753 768 
7510.7t7B2 
735 (75 
736 867838 
728 782 
721 788 
736 795 
720 790 
744 798 
744 800 
736 792 
745 789 
736 86795 
, 736 796 
735 796 
735 ~=—- 806 
744 805 
743 812 
757 ~- 819 
737 ~=—6'796 
749 819 
749 804 
760 820 
749 ~=801 
Tole. 812 
760 = 805 
747 799 
754 803 
750 810 
756 808 
754 813 
756 803 
760 ~=810 
763 826 
CIV) hepa 
764 821 
756 811 
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Food Consumed: lbs. 


Jem. Meg Water drank 

OOOO lbs. 
Hay. Meal. Hay. Meal. Jem. Meg. 
20.9 4 20 4 el 41 
21 4 21.4 4 116.9 81 
20 4 at.0> 4 A796 VSIL5 
20.5 4 pees A eS. OL 
ty Gee 22.8 4 -85.8 90.2 
21.9 4 22.6 4 101 82.3 
22.4 4 poke 4. °876.6°  . 69:4 
22.9 4 poeta 44 FFAs VTZ5 
23.2 4 21.9 4 88.9 ° 79.9 
23.8 4 22.55 4A $89.6 (89.5 
23 4 23 4 104.2 85.9 
22.2 4 16;75 «4 D8H2 160 
21 4 22.45 4 675.4 67.8 
23.38 °4 awe 4° A 70.5 
23.1 (4 23.9 4 99 86.9 
23.4 4 23.4 4 88 83.8 
ea. 4 22.1 4 #88 77 
Hay. Turnips. Hay. Turnips. 
18.3 20 15S OR ey fe cae Pe 
21.38 20 pial © 204 149.3 79.5 
20.9 20 21.4 20 88.6 69.5 
Beti a a) eerte. 4) 20": 8558). 6627 
23.1 20 Beek AO 1285.0 TF 
23.4 20 21.9 20 65.8 68.9 
23.7 20 22 20 59:6 62.7 
21.6 20 16,4 20 70.6 “74.5 
22.7% 20 matey 20) 2Otet ° 6629 
23.9 20 23 20 69.9 65.4 
23.7 20 Deer, 20° = 60.9. »69.9 
24.4 20 Boel) 20 °~ 973.0. 380 
24.7 20. 22.3 20 80.3" 70.6 
24.8 20 Bite a0) JEBo- oo Thiet 
24.6 20 22.7 20 92 iad 
23.2. 20 mUgo> 0.) 67, S6Gn4. 
22.9 20 214-20 71 7A 

Cc. 8 Cas. 

Hay. Meal. Hay. Meal. 

25.1 4 24 4 100.38 '%6.4 
25.6 4 23 4 100.4 106.6 
25.6 4 Dok 4 tay we BOO rts Loo 
25.4 4 24.6 4 108.4 104.9 
25 4 20.6 4 109 84.4 
23.8 4 aigde 201068. ood 
24.9 4 Pa Ciera 06.0 vic Sie 
24.7 4 24.4 4 78.3 80.6 
24.6 4 ALD eae OBST ve Bled 
24.2 4 24 A. 96.% > 86:3 
25 4 201D ae As BOR 0580.2 
24.8 4 24.6 4 1038 91.7 
23.5 4 of: SO ar: OY if ay oe | ear 
24.6 4 22.6 4 106.9 98.5 
24.6 4 23 4 107.4 102.9 
23.5 4 moed ee 1006 BOLT 
24.7 4 23.8 4 99 89 


Milk yield 
lbs. 
Jem. Meg. 


22.9 
21.4 
23.4 
21.4 
21.5 
Lied. 
21 

22.4 
22.6 
23.5 
23.5 
22.2 
22 

22 

22.8 
22.2 
22.3 


Jw > 
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14.3 
12 

15.9 
15.6 
14.8 
15.3 
16 

15.2 
16 

17.2 
16.2 
16.9 
17.4 
16.6 
16.4 
15 

15.7 


14.8 
14.6 
14.7 
14.5 
15 

15.2 
14.9 
14.7 
16 

15.5 
14.7 
15.3 
16.9 
16.4 
16.7 
16.9 
15.4 


16.4 
19.1 
19.7 
20.3 
20.2 
20.2 
20.5 
19.5 
19.8 
19.8 
19.2 
19.4 
19.7 
20.5 
20.5 
20.9 
19.7 


Live wt. : lbs. 
Date. Jem. Meg. 
April 2 765 825 
3 767 821 

4 759 824 

5 768 820 

6 784 825 

7 766 816 

8 767 825 

9 759 811 

10 760 818 

11 776 824 

12 776 800 

13 780 813 

14 776 805 

15 77 824 

16 780 825 

17 761 802 

Mean 770 817 


Jem’s calf weighed, when dropped, 46 Ibs. 
Meg’s calf weighed, when dropped, 64 lbs. 
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Food Consumed: lbs. 


Jem. 
Hay. 
29.5 
27.4 
27.4 
26.7 
22.7 
25.4 
27.4 
27.8 
25.3 
25 
28.7 
27.3 
26.2 
25.9 
27.6 
27 
26.7 


Meg. 
Hay. 
27.6 
27.4 
24.8 
26.6 
23.6 
24.7 
27.9 
28 
25.1 
23.1 
22.7 
29.4 
28.4 
21.2 
27.6 
27.2 
26 


Water drank 


lbs. 
Jem. Meg. 
95.5 80.7 
66 88.9 
102.4 82.6 
123.1 6091.9 
73 70.6 
107.5 98.4 
87.3 Covi 
85.5 108.1 
111.1 #0°95.2 
86.9 64.3 
104.5 90.8 
104.4 82.7 
116.1 105.6 
120.7 101 
97 70.5 
149.9 £107.5 
100 88.1 


Milk yield 


Jem. 


27.1 
23.7 
23.9 
23.9 
21.6 
22.1 
22.4 
21.7 
21.9 
22.4 
21 

21.9 
21.4 
21.4 
19.6 
20.4 
22.2 


lbs. 
Meg 
23.6 
19 
18.6- 
18 
16.9: 
17.3. 
17.7 
17 
17.3. 
17.4 
16.4 
16.6. 
16.1 
16.4 
15.6. 
14 
17.4. 


——eeeeeeeeeeee ee eee ee en eee 


Ee ee ee eee eee eeeeeeeaa—SaSaSaSaSaaeaaaaxyaaaaagQg.waeaeLr  LLLL__0“eeaSna 
— -— 
eee eA ——EeEEeEaaEs eee 











1885-6 g5#) Av. live wt. 


lbs. 
Ann. Emm. 
Nov. 9-14 929 792 
15-19 960° 809 
20-24 968 808 
25-30 988 819 
Dec.” -4=-5 989 836 
6-10 1003 848 
11-16 997 853 
17-21 998 864 
22-26 999 864 
27-Jan.1 995 886 
Jan. 26 1000 884 
7-11 988* 897 
12-17 885 886 
18-22 880 910 
23-27 871 910 
28-Fb.2 865 918 
Petes) 849 991 
8-12 859 924 
13-18 889 944 . 
19-23 889 959 
24-28 871 965 
Mar. 1-6 868 969 
7-11 871 899* 
12-16 869 849 
17-22 865 843 
23-27 858 815 
28-Apr.1 877 799 
Apr. 2-7 876 786 
8-12 867 768 
13-17 869 775 


TABLE II, a 
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DAILY AVERAGES: SAME FOOD. 


Food Consumed: lbs. 


Ann. Emm. Waterdrank Milk yield’ 
OTN OO lbs. lbs. 
Hay. Meal. Hay. Meal. Ann. Emm. Ann, Emm 
19 4 2G. 4 59.6) 63.3 .8.9 5.8 
PR hd ON 24 4 Agel POs D LO 4.1 
Furs a Gone Owe U.S lal Sat tae 
CEOG SA BL te GEG = GinF VIG 10:8. 
Miler weeee igo ty (4 TOU 4 Ue On AAG 4 
23.5 4 28 4 100.1 87 See 0 
27.8) 22.5 ) 45 114,3 87:9 12.8 0 
Ae. i, 29.8 0 40 186 84h pee 0 
Pe Dea AS. de ASO TG 2.3. 0 
IDOM i 28.1 4 AKT. 66 124.0 
20.9 4 ,.28 1240-6775 00-2 0 
19.8644 > 21.6 44 87.7 62.4 0.5 0 
LO OA OUTS 4 84.2 42.2 14.8 0 
oe ee ee) od 108) 46°1° 168.20 
Poe Pah eta | 40) LOM S| Aedt PPBION LO) 
a) sew A116 195.49. 9° 1B Baan O 
Ups Wi Mh ela Re pa day 93.8 42.3 14.9 0 
Pee eel BOdk y Aon LLG 652% 15, 0 
Poroy a en Seu LOTT 65.6" 17.7) 2.0 
Woes | 4 20.4% 4.5 °110.7 59.5. 19.8 0 
Rated 20.4 4 97.3 53.8 18.3 0 
Gs Se eas Wy @x | ee § 97.1 49.38 17.5 0 
eerGe Fe. (old. 9 4000116,9 748,85, 18.8.2 9.8: 
AaiG Ned SehTy MAN 123.1. 74.8 18.4. 239.2 
A565 14 1939 74% 118:2 75/8) 18:9 (24.8 
Ae OA 1G. a 180 6407 7.8) 21,4 
e6t VAL 20-5) 858. 186.7 88.8 1 17,0) 22.2 
Ao. reeniced: O iioon:. Lok 75.3 17.8 23.7 
Auta 20st wore 126.0, OS.b4) Li ge Sos Bs 
AA.0 24) 210) 8,9 93.0 17.5 23.8. 


122.5 


Live wt. : lbs. 


1885-6 
Nov. 9-14 
15-19 


20-24 


25-30 
1- 5 
6-10 


Dec. 


11-16 
17-21 
22-26 


De 274)n.1 
2— 6 
211 


12-17 
18-22 
23-27 


28-Feb. 2 
Feb. 38— 7 
8-12 


13-18 
19-23 
24-28 


Mar. 1-6 
tell 


12-16 


17-22 
23-27 
28—-Apr. 1 


2- 7 
8-12 
13-17 


Apr. 


Jem. 


795 
807 
814 


813 
827 
849 


851 
855 
852 


861 
871 
881 


855 
849 
833* 


774 
745 
734 


712 
742 
755. 


731 
739 
743 


T54 
T54 
763 


768 
767 
775 
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TABLE II. b 


DAILY AVERAGES: CHANGED FOOD. 


Meg. 
829 
849 
859 


868 
887 
898 


906 
907 
910 


922 
923 
921 


914 
821* 
810 


802 
775 
778 


768 
781 
779 


789 
794 
807 


810 
807 
816 


822 
816 
814 


Jem. Meg. Water drank 
—_—_. lbs. 
Hay. Meal. Hay. Meal. Jem. Meg. 
21.5 4 SONG 4) TO Seo 
aby RISE: 3 22 4 68.8 63.3 
19.8. 4 20.9 -° 4 66.3 “6971 
Hay. Turnips. Hay. Turnips. 
19.5 37.5 20.4 38.38 47.2 48 
23.4 40 22.6 40 68.1 48.5 
24.1 40 22.56 40 49.2 47.7 
Gotst CAns 
Hay. Meal. Hay. Meal. 
23.7 4 Reo ba Ble ee 
24.1 4 yy ae Rett: Se 75.6 
242 4 ae ian oe ee 75.6 
Hay. Hay. 
25 24.9 8Rva OR. 
24.9 21.9 91.6 68.3 
23.8 22.9 63.9 63.1 
Ensilage. Ensilage. 
78.8 54.6 15.9 18.8 
85.5 82.9 1.9 ‘KI 
76.1 88.8 16 0.7 
Meal. Ensilage. Meal. Ens lage. 
4 0.3 a 2.2 14 1.3 
4 83.5 4 86.3 10.8 0 
4 86.1 4 93.4 41.5 14.1 
Hay. Meal. Hay. Meal. 
21 4 21.8 80.5 74.5 
Po MASE. | 22.7 4 86.1 23.4 
22.6 4 22 4 85th lett 
Hay. Turnips. Hay. Turnips. 
21,0 2a 20.5 20 70.2 70.3 
23.1 20 Z1.5:.°20 Gare “Omg 
22.3 20 22.3: 620: TOs SIG 
OBESE Cas. 
Hay. Meal. Hay. Meal. 
25,1 4 22.9 .° A. 102.357 358 
24.7 4 23.0 oe OSsae. woe 
24.2 4 28.6 4 100.9 95.7 
Hay. Hay. 
26.5 25.8 94.6 85.5 
26.8 25.3 95.1 85.8 
26.8 111.6 938.5 


26.7 


Milk yield 


lbs. 


Jem. Mee 


8.5 


bbe 
2 Or 


st 
i > 


me > 0 


22 
22.5 
22.2 


ems 
a 


eo oO 


He Ot Ot 
IH DO 


oon~ 
<7 
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TABLE III. a 


DAILY AVERAGES FOR SIXTEEN DAY PERIODS. 


Live wt.: 


lbs. 


SAME FOOD. 
Food Consumed : lbs. 
4 
Ann. Emm. Water drank Milk yield 


ee eee ae lbs. lbs. 





1885-6 Ann. Emm. Hay. Meal. Hay. Meal. Ann. Emm. Ann. Emm 


Nov. 9-24 951 802 
25-Dec.10 993 883 

Dec. 11-26 998 859 
27-Jan.11 995* 889 
12-27 879 901 
28-Feb.12 856 924 
13-28 882 955 
Mar. 1-16 869 910% 
17-Apr.1 863 820 

2-17 tm Pow iia 
Mean 915 867 
Live wt. : Ibs. 


20/5, 242° 122 4 70 63 9.2 4.0 
Bou he POs ere eT OAL oh 49 0.4 
22.2 4 22.6 4 123 82 2.0 0.0 
19.0 4 22.6 4 110 65 a a 0.0 
LOU PAS al hee 98 44 15.9 0.0 
20.0 4 19.0 4 107 50 15.2 0.0 
Bayi eaorGiy 4) 1101711. 60 18.4 0.0 
22.6 4 LGs57 83292 (LE 57 15) aaa UL 
brag ae tess oso. Lae 7G Pie tee 
2s Ei: Seales 8 Hg 1 Ts gs Siler 94 aa fib eo. 4 
23.5 4 20.1 4 108 65 11.9 6.1 
TABLE III. b 
CHANGED FOOD. 
Food Consumed : lbs. 
Jem. Meg. Water drank Milk yield 
es 2028 Rak | SE) Op eee lbs. lbs. 


1885-6 Jem. Meg. Hay. Meal. Hay. Meal. Jem. Meg. Jem. Meg 


Nov. 9-24 805 


25—Dec.10 827 


11-26 852 
27-Jan.11 870 
12-27 846* 
28-Feb. 12 753 
13-28 735 


Mar. 1-16 737 


17-Apr.1 756 


2-17 770 


846 


833 


796 


811. 


817 


Slider 'Autyels lek 70 = 62 ied We 


Hay. Turnips Hay. Turnips. 
22.1 389 21.8 39 53 46 tidy D.O 


C.S: C.S. 
Hay. Meal. Hay. Meal. 


24 4 22.7 4 OO wato 8.2 5.2 


Hay. Hay. 
24.6 23.3 1968 iv eek, E 


Ensilage. Ensilage. 
80.3 


(CR pate 9 Lie teat t 


Meal. Enslg. Meal. Enslg. 
4 83.8 4 87 21 5 21.5 13.8 


Hay. Meal. Hay. Meal. 
Bock, & _Q2il0 A a5 ak Bh gf 09 S21 i a Ih a 


Hay. Turnips. Hay. Turnips. 
22.9 20 21.4 20 Lp RT i Ry Fe Las Spe 


C. 8. Cau 
Hay. Meal. Hay. Meal. 


24.7 4 28.3 4 SOPSY STL 1 


Hay. Hay. 
26.7 26.0 100), «88> 23.2 17.4 
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TABLE IV. a 
Daily Albuminoid Consumed. 
Ann. | Emm. Mean. 
‘Period. Ibs. ) Ibs. Ibs. 
ig Hay and meal. 1.37 1.46 1.41 
II.* 6 1.49 1.47 1.48 - 
III. * 1.46 1.48 1,47 
IV. me Aes) 1.48 1.39 
V. me 1.32 1.25 1.28 
VI. - 1.36 1.32 1.34 
VII. = 1.51 1.39 1.45 
my ATL a4 1.48 1.15 1.31 
5 WBS ne %5 1.52 1.26 1.39 
X. Serki 1.51 1.41 1.46 
TABLE IV. b 
Jem. Meg. 

I. Hay and meal. 1.42 1.41 1.41 

II. Hay and turnips. 1.55 1.54 1.54 
IlI. Hayand cotton seed meal 2.82 2.07 2.79 
LY.. \-Hlay. 1.18 1.12 1.15 
V. Ensilage. 74 .68 aie 
VI. Meal and ensilage. Tale 1.20 1.18 
VII. Hay and meal. 1.46 1.46 1.46 
VIII. Hay and turnips. 1.35 1.28 1.31 
IX. Hayand cottonseed meal 2.86 2.79 2.82 
xX. Hay., 1.29 1.25 ite 


The merest inspection of these tables indicates the 
influence of gestation upon the interpretation of the 
effect of-food consumed, and suggests the division of 
our study into two heads: the one ‘‘ before calving,” the 
other ‘‘ after calving.” We may also study the tables in 
two series, a, or under uniform feeding; b, or under changed 
feeding. 

By referring to table III a, where the periods are suffi- 
ciently long to eliminate the daily variations in weight, we 
observe that before calving there was a gradual increase of 
live weight; after calving irregularity in the weights, one 
cow decreasing, the other cow sometimes gaining. 

By referring to Table III 6, we note that under changed 
feed, before the calvings, there is an increase in live weight, 
after calving an increase also. 

By referring to Table II, a and 6, we note the following 
facts: 


Name of Gain in live wt. Weight of calf Average milk yiel@: 
cow. Equal periods before calving. at birth: lbs. lbs. per day. 
Ann 71 lbs. 64 4.6 

; Emm 72 Ibs. 61 0.0 
Jem 36 lbs. 46 5.3 
} Meg 55 Ibs. 64 3.8 


Ann ceased milking 1 days before calving. 
Emm ceased milking 61 days before calving. 
Jem ceased milking 10 days before calving. 
Meg ceased milking 13 days before calving. 
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By referring to Table III, a and 6, we note the average 
live weights for like periods before calving, as below: 
Av. live wt. during each period of 16 days: Ibs. 


Gain. Gain. Gain, 
‘Cows under uniform feed 920 947 (27) 961 (14) 977 (16) 
f ‘* changed feed 825 855 (80) 879 (24) 896 (17) 


These figures can only be interpreted to mean that suffi- 
ciency of food, rather than any peculiarity of the ration, is 
the principal requirement during the latter stages of gesta- 
tion, and that the growth of the foetus must be satisfied 
before the increase of live weight can be interpreted as gain 
in the cow. _ 

The variations in the figures must come partly from the 
individuality of the cows: referring to Table IIT, we note 
that while Ann drank 99 lbs. of water daily on the average, 
Kmm drank but 51 lbs., Jem 72 lIbs., and Meg 63 Ibs. 
During the first period, on hay and meal feeding, all the 
cows consumed 4 Ibs. of meal each, daily, but of the hay 
Ann consumed 20.3 Ibs., Emm 22 Ibs., Jem 21.3 lbs. and 
Meg 21.1 lbs., or practically like amounts, | 

Under the hay and meal feeding we note quite a close re- 
lationship between live weight, albuminoid consumed and 
milk yield; under changed feed the relationship is not as 
well marked, as the influence of the preceding food offers 
a disturbing factor. 

An examination of Table IV, a and b, shows that there 
was quite a variation in the amount of albuminoid con- 
sumed during each period, the excessive amount during 
Periods III and LX being very noticeable. During the first 
of these periods, before calving, the two cows gained 
scarcely at all in live weight, and fell off in milk far less 
than the increase of time from calving would lead one to 
expect; during Period IX, after calving, the cows increased 
slightly in weight, and maintained an even milk flow. Ags 
compared with the preceding and following periods, Periods 
If and IX indicate a large gain in milk, which must be 
credited to the influence of the cotton seed meal. Tt will be 
noticed that the feeding of the cotton seed was accompanied 
by an increased hay consumption, and an increased amount 
of water drank. ' 

It will be further noted that there seems to’ be no eS- 
pecial relation between the amount of water drank and the 
yield of milk. 

The effect of the meal ration is scarcely perceptible, ag 
compared with the hay ration, according to the data, but 
HS experiment is scarcely satisfactory in this interpretation: 

ut, 
| The two cows: 


Period VII. Gaining ration... , 22.1 Ibs. hay 41bs. meal. 19 Ibs, milk, 
es X. Maintenance ration.26.3 “ « USS seen oe 
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Or for latter third of these periods, when the influence of 
the preceding food may be thought to have been elimin- 
ated, 

The two cows: 


Period VII. Guining ration....22.3 lbs. hay. 4 1bs, meal. 19.3 lbs. milk 
es X. Maintenance ration.26.7 ‘* ‘* 10,2 ceca 


Or under the hay and milk yield gained slightly towards 
the close of the period, and under hay lost slightly in 
weight. ; 

I fear the experiment was not. sufficiently well planned to 
enable us to deduce many certain conclusions. We may, 
however, say that corn meal seems to have but little specific 
effect upon the yield of milk, while cotton seed meal seems 
to have a marked effect upon the milk yield. Yet even 
here we may be deceived in this conclusion as the results 
may come from the increased amount of albuminoid con- 
sumed, as is indicated by the following summary of the last 
third of each period. See Table II. b. 


Av. daily milk Av. daily albu- 
yield: minoid consumed. 
Ibs. lbs. 
Table III. a. Period IX 20.0 1.39 
xX 20.5 1.46 
Table III. b. Period VI 17.6 1.18 
Vil 18.7 1.31 
VII 19.0 1.46 
x 19.8 1.27 
IX 23.4 2.82 


RELATION BETWEEN TEMPERATURE AND CROPS. 


The relations between temperature and growth are quite 
close, and the mean temperature of the cycle in which crops. 
vegetate and ripen becomes instructive as indicating the 
useful plants which may succeed in a given locality. If we 
investigate the mean temperatures at the Station during 
the several years of occupancy, and examine into the yields. 
of each year, we may observe relations which are of interest 
to the farmer. For the purpose of attaining a correct idea. 
of the mean temperature, we take that of the soil; and as 
a further guide take the average of the extreme tempera- 
tures of each day, by which we form the following table. 


Mean soil temperature, 1 to 9 in. deep. 


1882. 183. 1884. 1885. 1886. 
° ° ° ° ° 


WING a cute che eo 5 OE eine Diam 62.16 62.95 70.62 68.36 68.73. 
11 bo pieiremepay Bates a peg iy eh 65.85 69.85  .73.20 72.26 
BARES ERS SA Tee rte nse 8 ht 67.86 63.55 71.43 67.51 70.84 
June and: July ogee ei sewers 64.65 64.40 70.23 70.78 70.53. 
July and August ............. 67.51 64.70 70.64 70.36 71.54 


June, July and August ....... 65.72 64.12 70.53 69.69 70.63. 
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Mean of maxima and minima air thermometers. 


1882. 1883. 1884. 1885. 1886. 

Max. Min. Max. Min. Max. Min. Max. Min. Max. Min, 
PITS Os an 75.8 54.7 76.1 56.6 78.6 55.2 74.1 58.0 75.1 863.2 
Ea aie RARE 80.0 68.4 77.2 67.6 75.5 57.1 79.5 59.8 78.7 57.3 
UC | 80.1 58.0 76.1 55.0 81.5 58.2 73.7 56.3 77.4 57.4 
June and July .. 77.9 56.5 76.6 57.1 77.0 56.1 76.8 56.4 %6.9 55.2 
July and August. .80.0 58.2 76.6 56.3 .78.5 57.6 76.6 58.0 78.1 57.3 
June, July, Aug..78.6 57.0 76.5 65.4 78.5 56.8 75.8 56.4 77.1 55.9 


The average yield of corn, as recorded for plats treated 
alike during four of these years, was 


Average corn crop. 


het sk cl ie ay Uae Ie ME 00.2 bushels per acre. 
BOLE OeCN Ns sha? alka LUX ‘ais 58.6 a ry 
LT otk EAN RM a Eel eA re 63.8 y if 
We eo) ee Pe OA A aa 58.8 e 


The figures of crop are not absolute, as the water contents 
at harvest vary greatly, and hence the crop in an unfavor- 
ably cool year is recorded as larger than it really is in com- 
parison with a well ripened harvest. 

In 1882 the corn was fairly ripe; in 1883 rather moist but 
could be safely binned ; in 1884 well ripened; in 1885 very 
moist and had to be moved in the bin to prevent moulding. 

In 1882, 76 lbs. of ear corn made a bushel of shelled corn; 
in 1883 it required 80 lbs. In 1884, a sample analyzed 34 

er cent. of water. In our report of crops we have calcu- 
ated to 80 lbs. of ear corn to the bushel. 

In 1883 and 1885, the mean of the maxima temperatures 
of July and August the same, viz: 76.6; the crop the same, 
viz: 58.6 and 58.8 bushels, and these years of unripeness. 
In 1882 and 1884, the correspondences between crop and 
temperature do not seem to obtain except as between the 
two years. The figures show: 


1883. 1885. 1882. 1884, 
Mean soil temp. Aug. 63.5 67.5 67.8 71.4 
Mean max. temp. Aug. 76.1 73.7 80.1 81.5 
Crop harvested, bushels 58.6 58.8 50.2 63.8 


Notwithstanding the discrepancy in 1882, the figures seem 
to suggest that there is a close relation between tempera- 
ture and crop, and that corn requires a high mean tempera- 
ture, and high maximum temperatures for its best yield. 

With potatoes, our experience shows the following ré- 
lations between temperature and crop, the variety being the 
same, and the conditions being as nearly alike as we could 
select from our data. In 1885, a season of rot, the figures 
are somewhat under the real yield for the purposes of this 
comparison . 

1883. 1884. 1885. 1886. 


Mean soil temperatures, June, July, Aug. 64.1 70.5 69.7 70.63 
Average crop, single eyes for seed, bus. 314 183 169 128 


‘f 
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We thus infer that a cool temperature of the soil is ad-— 


vantageous to the yield of potatoes, and that a cool season 
is favorable to this crop. 

So far as our present experience justifies, we can assert 
that the character of the season is more determining in its 
effects, than the quantity of fertilizer used. 


SEED CORN. 


Last year we determined the fact that in our trials the 
kiln drying of seed corn increased greatly its value and cer- 
tainty for seed purposes. Other experiments at that time 
indicated a larger germinating quality in corn that was 
kiln-dried in the best selected corn of the same variety from 
the crib. 

This spring, experiments in the same line did not indicate 
the same difference in germinative properties, the seed 
having been dried only immediately preceding the trial, but 
what is more important, they have indicated the greater 
vigor of the plant which is grown from kiln-dried seed. 
While in germination, in one trial, the vitality as expressed in 
per cents was precisely the same as between two lots of 500 
seeds each, the one corn from the crib, and the other thor- 
oughly dried over a radiator, viz. 94 per cent., yet when 
this same corn was planted in the earth the difference 
became very marked, the corn from the crib giving but twenty 
per cent. vegetation, and the same corn kiln-dried giving 80 

ercent. vegetation. The difference was even more marked 
in the growth, the corn from the crib only attaining a 
height of three inches, while that from the kiln-dried seed 
had reached the height of five inches in the same time. 

While it is not safe to generalize from single instances or 
from few trials, yet these results are sufficiently striking to 
justify us in calling the attention of farmers to this point, 
as there is always a large loss in practical farming arising 
from the non-germination of seed and vacant spaces which 
would have been filled provided the seed had been of the 
best quality. 

The advice so frequently given in our press, of selecting 
seed corn is very proper, as selection is one of the most im- 
portant agencies we have toward improving the quality of 
our cereals and vegetables, but it is an experience of ours 
whose truth cannot be questioned, that as between two 
samples of equally fresh seed preserved under different. cir- 
cumstances, there may be a very wide difference in germin- 
ative and vegetative properties, and that freshness of seed 


alone, and careful selection alone, is not sufficient in every 


case to furnish the best results. In addition, the method 
of preserving the seed must be considered as of importance, 
for our trials with seeds of primarily equally good quality 


ans nite 
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indicate that seed which is most carefully preserved and 
kept over, will not only retain its vitality longer, but will 
also give better results in planting. It is certainly good 
advice, and advice which it is well for the farmer to heed, 
to select carefully his seed corn from his bin, or better still, 
from the field, and to carefully keep over to the next season 
in a warm and dry place. At the present time the advice 
is certainly justified, by the facts at our command, for the 


farmer to select his seed corn by taking the best ears, and 


after shelling, or in the ear, to put in a warm place and 
allow to thoroughly dry before using in the spring. 

Seed corn, when planted too early, is often destroyed in 
the ground. ‘This destruction does not come from the cold, 
as often assumed, but from other conditions, the most im- 
portant of which is the slow germination of the seed and a 
vitality which cannot endure this circumstance, and also 
the action of mold, which grows rapidly at a lower tempera- 
ture than will suffice for the corn. It therefore holds good 
in practice that to those who plant early the very best of 
seed is of great importance; and what adds value to this re- 
flection is, that, so far as our data warrants, we can state 
with considerable certainty that early planted corn will 
usually yield a larger crop than will the same variety 
planted at a late period. 

The loss to the farmers of the state from the use of seed 
corn, which is not as good as it might be, is enormous. 
During the present year observation has shown many fields 
where the vacancies could be estimated at 40, 50 and even 
60 per cent., and in which the crop was thereby reduced. 
If these farmers had recognized the importance of drying 
their seed, much of this loss might have been prevented. [ 
think [ am safe in saying that on thousands of acres the 
yield was diminished twenty per cent. by the use of seed 
that by thorough drying might have given eighty per cent. 
of plants. A little thing this, the keeping of seed corn ina 
warm place until thoroughly dried, and yet the gain in the 
aggregate crop of the state would be large if farmers would 
only attend to these seeming littles. 


CORN—PREPARATION OF THE LAND. 


Plats B. 6 to 9, one-tenth of an acre each, were planted 
with Waushakum corn, the conditions being kept alike, all 
except the preparation of the land. B. 6 was ploughed and 
lightly harrowed and then planted; B. 7 was ploughed, 
thoroughly harrowed, and planted: B. 8 was ploughed, 
hharrowed, rolled, again harrowed, and planted; B. 9 was 
harrowed, rolled, harrowed, planted and then rolled after 
planting. The hills were 44x44 inches, and six kernels to 
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the hill, which after vegetation were thinned, the plants in 
excess over four being removed. The figures : 


Merchantable. Unmerchantable- 

No. of Ears. We'ght. Ears. Weight 

plants. lbs. ozs. Ibs. ozs. 

Pi ds aiie abe ate aie Dee 693 961 B00 tnd 327 34 8 
Dad concae pepe eid aa eine 847 1257 423 5 271 27 2 
PR Dae nur ie 2 901 1098 425 13 289 27 6. 
pS FIL: eyes He Pas teat dane 954 1357 440 1 176 LF He 


The actual yield per acre was as below : 


Yield per acre, bushel. 
Actual yield. 


Een Os sr ahhen Set cine ke ie 45.3 
hOB SAL AR This Pr Mo Ba 52.9 
BXVOS PUSS Pe Atha ste ¢ 53.2 
Bava eae sires ies 55.0 


This in the number of plants, and in the actual yield, 
probably represents an influence arising from the treatment 
of the land before planting, the better seed bed securing a 
better stand. 


CORN—TREATMENT OF SHE SEED. 


The various rows upon two 1-10 acre plats B. 10 and 11 
of presumed uniformity were planted differently. The 
results secured are expressed, together with other data, in 
the following tabulation : 


Merch. corn. 


No. of No. of Weight. 
plants. ears. Ibs. ozs. 
4Arows. Seed covered loosely............... 364 442 165 7 
4rows. Soil tapped with hoe.... .. ...... 419 516 19g") a 
4 rows.* Boil trodden‘ on te. '). 22 a ee 379 485 180 0 
4rows, Soil struck with maul.............. 379 512 186 10 


The planting was on May 12. On May 13 we had .60 
inches of rain; on May 15 we had .13 inches, and on May 
16, .18 inches. These rains consolidated the soil about the 
seed, and destroyed the effort to ascertain the influence of 
the firming of the soil. The results, however, may be 
interpreted as slightly in favor of the compression of the 
soil. Ona large scale we have frequently noted the effect 
of bringitig the soil into contact with the seed by stepping 
upon the hill after planting, or striking with the hoe, and a 
farm experience has shown that the gain in germination 
through using a corn planter whose wheel ran over the 
planted hill was sufficient alone to justify the purchase of 
the machine, as over hand planting. 





Ris 
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DISTANCE OF PLANTING. 


We made a few trials upon distance of planting, or hills 
vs. drills. The results are given below: 


Yield per acre. 


16. 4 plants per foot, drills 44.in. apart../..... ....... 47.2 bushels, 
«GPs otild + ie a I: EMA ae meets elk tae MY rh 
P20.) 2 A PVM Ortigesn ce aparty ! oko 8 Pier g oes 25.1 4 
TEE Bee G0 QUI RnU ler PGR So ED a Pen 47.9 ‘- 
¥. 19. a TOR Dy CG eciee asena's sdeen <ele Lie ek 26.8 % 
F. 21. eM PMN "Gs UY aie. oll ae be aul ts siatl stars . 38.1 4 


These are the actual yields, and are not corrected to allow 
for the vacant spaces through imperfect seeding. The 
actual number of plants per twentieth acre plats, and num- 
ber of ears, etc., was as below : 


Merch. corn. Unmerch. corn. 
No. of No. of Weight No. of Weight 
plants. ears. of ears. ears. of ears. 
Oe eRe ae a 2441 908 188-12 466 " 13- 2 
VS ie ee . 4976 ATOt 70-14 1326 76-10 
OES ee arr 2812 569 100- 5 781 55-14 
a CG See iho iM he 574 191-11 127 11-15 
Prete e t. cly . Y k 559 404. 107- 7 160 13- 5 
TO ee ee 594 495 152- 4 174 14- 7 


We cannot escape the conclusion that too thick planting 
is injurious to crop. Although F. 16 and F. 17 furnish 
crop of nearly equivalent yield, yet the ear averages 3.3 
ounces in F. 16 and 5.3 ounces in F. 17. | 

The 12744 merchantable ears grown on 21 plats (1.05 
acres) given in our 1885 report, p. 43, averaged 5.69 ozs. As 
the division into merchantable and unmerchantable ears 
were made up by those who were unacquainted with the 


- object of the separation, these weights may be taken as 


representing the average weight per ear of Waushakum 
corn ready for market. 

The plats planted with corn, and under different treat- 
ments as regards fertilizer applied were nearly duplicates, 
as regards previous treatment during the years 1883, 1884 
and 1585. Thus the plats E. 6, 7, 11, 12, 13, 14, 15, 16, 17, 
18, 19 and 20 had received 400 lbs. per acre of the same 
phosphate each of the three years; KE. 8, 9 and 10 had re- 
ceived 400 Ibs. phosphate during two years, and none in 
1884. The F. series. however, had been fertilized as below: 


1883. 1884. 1885. 
16 eae No fert. 1000 Ibs. phos. per a. No fert. 
a No fert. 960 Ibs. mur. pot. per a. No fert. 
Peis... . No fert. 1120 lbs. sulph. pot. per a. No fert. 
a No fert No fert. 400 Ibs. phos. pera 
i See No fert. No fert. No fert. 
Bement SS. No fert. 400 lbs. phos. per a. No fert. 
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The following table represents the harvest figures for each 
plat of one-twentieth of an acre, the star attached repre- 
senting the areas of like fertilization for the three years 
preceding this trial. | 


Merch. Unmerch. 
No. of No. of Weight. No.of Weight. 
plants. ears. Ibe. ozs. ears. lbs. om 


Hi 10) eNO KErtlGlZele eset watiaeit ps wise Giese eee oon as 627 604. 227 «45 119 12 
*H. 18. er DLak eee ante Mitkas aoe ania ki hee pe Ne A ee 594 589 207 2 89 8 2 
F165 400 lbs, acid PHOS) PEN alacs< ce ets cers e cle tsl- > 626 591 2eb 49 158'' 15) al 
E. 9. ae PSHM MoV Gh NT WM. (ei tahs ectercatels es soleke 615 620 238 14 122 gig ae 
ty. Ms HU RROUNT TE UL Aa ae ma Enron gene ays 628 585/57. 218 210 139 13 13 
F. 14. MY Un GUAR TAR Seri RABY Ae URGES) 613 647 49 114 Qa 
Hedi ie REAR ANN w ntchs 2 Ce RetC Ra ie rent MR ae 607 57 190i t 127s. SaaS 
¥’. 19. iy ey POT IU HE She PSS ER 559 404° 100277 160 138 5 
F. 21. 4 s Saag set tetine vec ate! 495. 152.4 174 145 37 
97) 20. 800 lbs: acid phos, per ai... bee ded leo. 609 498 - 169 6 140 10 §& 
SE 7 e100 DS. NIDTAle BOGS, DEL. 8 esc sccce ane sles 615 646 242 15 + 116 10 O 
SRP 16.200 pi CR AL ins Pall Cee Ris Coney a 589 508 181 14 180 » 17779 
BE. 8. 100 Ibs. sulph. ammonia pera.............; 622 615 232 15 122 Pe ts) 
*Hi15." 2001s Be DRL 0 Bie ip a Rania: sete me eee 603 617, 2855.4 11 12 0 
*BE. 11. 50 lbs. nit. soda, 50 lbs. sulph. am. per a... .620 653 249 6 159 13 13 
¥*E. 12 +: os os ¥ 2.623 671 252 10 91 Se 7 
*E. 13. 400 Ibs. acid phos., 100 Ibs. nit. soda per a. .622 638 246 «8 116 10 2 


F. 13. 400 lbs. acid phos., 200 lbs. nit. soda per a. 
the nitrate applied when piants were ‘ 
bP football Aes vos alee Lee gee 610 7105 281.15 152i si3 


14 

F. 15. 400 lbs. nit. applied when plants in bloom ..624 641 238 «6 111 9 5. 

*f&. 14. 400 lbs. acid phos., 100 lbs. sulph. am per a.591 609 231 13 96 9 13. 
*F&.19. 400 lbs. acid phos., 200 Ibs. nit. soda and 200 

Tbs sulph ams per Bess. see settee aes 595 559 199 6 130 14 15 


A full seeding, four kernels to the hill, means 648 plants 
to the plat. As most of the plats have a few vacancies, we 
must calculate our results in order to obtain comparisons to 
the full occupied plat. The following table represents the 
corrected yields expressed in bushels of merchantable corn 

er acre, 80 Ibs. of ear-corn being estimated to yield a 
ushel of shelled grain. 


CORRECTED PLATS. 


Merch. corn. 
yld. per acre: 


bus. 
E.:10.,;: No ‘fertilizer.(no fert: 1884) s...'A aah nite ae 58.7 
7h is. ee asco y Muy icuc payin ove eigen inl Ahr ph ce gee a 56.5. 
*E). 6. » 400 Ibs:-acid: phos.) per a. 22.) ee 57.3. 
B.. 9. tf ‘oi (no fert, 1884)y sc. fee ee 62.7 
al ee - ie Fs A slaheth ts ds Reveal Es § ahi «oth (La ee 56.4 
F, 14. 4 ay ‘« (no fert. 1883, 1885, potash 1884)65.8 
Lp + fe e o(no fert. 1888, 1884) ) 20 foe 51.1 
ALD! % ih ‘« (no fert. for 3 yeirs preceding) .31. 
F, 21. by fe ‘* o« (nopferts1883, 1885)... a eee 41.0 
*h,.20; 800 Ibs.acid phos. per acy. . is aagh iyisisves + 25s bape 45.0 
*F. ‘7: 100 lbs nitrate soda per a... Pi sean) oe eee 63.9 
*H. 16. 200 * ¢ A Me EON FE ary i 50.0 
E. 8. 100 lbs, sulph ammonia. per a. (no fert. 1884) ... ...... 60.7 
#1559200) Ff de batt Gy « — URer eee 63. 2. 
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Brie ieey D0. lbs./each nit_.codasandisulphsiam)) .. 4 4.3. 6 ccaaen aces 65.1 
*E. 12. vf =e s 5 AE AER ROR PRE .. 65.6 
*E 13. 400 Ibs. acid phos., 100 lbs. nit. soda pera ........ .. 64.3 


F. 13. 400 lbs. acid phos., 200 lbs. nit. soda per a., nit. applied 
when plants | ft. tall (1000 lbs. phos. 1884, no fert. 


SE LOC) (eee ee Felt CL SAM a: Stee ee eee 74.8 
F. 15. As F. 18, but nit. applied when plants in bloom (potash 

PSGd yo Terk 18831885 eisai als boss Aad » Webs emt 61.9 
*H. 14. 400 Ibs. acid phos., 100 lbs. sulph. am. pera........... 63.6 
*E. 19. 400 Ibs, acid phos., 200 lbs. each nit. soda and sulph. am. 

DROP RURRAD chek er ct AMA 2) oo! a a EMM 5 nJes aac 6 SALEER of Oh raed oad 54.2 


If we examine these figures closely, we find we cannot 
demonstrate any especial effect of the phosphate, and find 
that increased phosphate was followed by decrease of crop; 
that increase of nitrate of soda was detrimental, while in- 
crease of sulphate of ammonia was slightly beneficial, and 
that in general there is no relation between the crop and 
the amount of fertilizer used. The effect of previous fer- 
tilization seems to appear in F.. 19 and 21, but can we be 
sure that the deficiency of crop arises from this cause? The 
following is the average of our figures, massing all minor 
differences of treatment : 


Merch. Corn: 
yield per acre, 


Oe eR eads SVESILE Cs 6 cae Si Piel Be as wc pa hd iho Bia dhe, Sow lMaey 57.6 bushels. 
ge Ss Us MRE a cE AP PAO CHAE RRR A eee a 51.3 fe 
EE Te AG SPSIIRE LAYETTE CRN CORRS REY 2 en 56.9 we 
TEE TOTTORI WEA en on Poteet Wik Coc near sate eee: 61.9 4 
Nitrate of soda and sulphate of ammonia ... .............. 65.3 sf 
Rare timaterminmitrasciorsoasd. <1) PTOI Sil ONS So. 67.0 ef 
Phosphate, and sulphate of ammonia ...........5....2.055 63.6 <, 
Phosphate, nitrate of soda and sulphate of ammonia......... 54,2 oe 


These figures do not certainly indicate decisive results. 
Yet we note with surprise that EK. 6 and i7 show close 
duplication, as also do EK. 11 and E. 12. If we arrange the 
results gained from the starred series alone, or the plats 
under duplicate fertilization heretofore, we have: 


Yield per acre. 


TUE ESO) EGS UT SRN OE Aa ae ee ra Neth tema ta es 56.5 bushels, 
Benny HHOSPHaLe DEN Aes). 3's hs hk gna ws dye she weleiec el 4 da iG) 8 or 
Beer ierate AOUaT per ec iL ee a hee. 63.9 f 
100 lbs nitrate soda and sulphate of ammonia mixed ........ 65.3 cr 
400 lbs. acid phosphate and 100 lbs. nitrate of soda........ 64.2 0 


400 lbs. acid phosphate and 100 lbs. sulphate of ammonia.... 63.6 ry 


or an indication that on our soil phosphoric acid is in_ suffi- 


- cient supply, and that nitrogen is the paramount constituent 


needed After determining this we may wisely ask what 
possible value does this conclusion possess for the farm next 
door, or to the farm in the next town, county or state. 
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WEEDS IN CORN. 


In F. 11 we had a plat in which the weeds were allowed 
to grow undisturbed; in F. 12, a plat in which the weeds 
were pulled by hand, and upon which neither hoe nor cul- 
tivator was used. Each of these plats was fertilized at the 
rate of 400 lbs. of acid phosphate per acre, and planted with 
corn on May 19. The yields were: 


Merchantable. Unmerchantable. 

No. of plants. Ears. Weight. Ears. Weight. 

ott 626 244 69-13 136 12-1 
F. 12 609 690 265-6 208 19-2 


We note that the neglected plat gave but few ears, which 
averaged 4.57 ozs. apiece, while the weeded plat gave ears 
that averaged 6.15 ozs. weight. E. 6 and 17, which may be 
considered comparison plats, and cultivated and hoed gave 
ears which averaged 6 ozs. weight. 

Calculating these plats to the acre, and upon the basis of 


a full stand, we have: 
Yield per acre. 


Brat... Weeds allowed. 19) STOW ou waht ees eiaectne Meal . J. 48. ug 
P12, )" Weeds hand pulled” 2) oe oe cae oe aa OD ees 
E. 6 and 17. Hoed and cultivated ........ FOE ss ee eae 00,8. 


If this experiment has a meaning, it is that cultivation is 
not beneficial to the corn plant, except so far as removing 
the weeds are concerned. Strangely enough, we have, 
during the existence of the station, been unable to obtain 
decisive evidence in favor of cultivation. Are then the 
opinions of all farmers as to the favorable effect of stirring 
the soil about the growing corn to be contradictéd, or are 
we to conclude that plat experimentation is unreliable in its 
methods? I myself believe the latter. Here then is the 
dilemma, and has it more than these two horns ? 


FODDER CORN AS A FORAGE CROP. 


In the D series of plats we have a number of trials for de- 
termining whether one race of maize furnishes a better 
forage plant than another. For this purpose the same 
quantity of seed and similar conditions of plantings were 
used. 

In the first series about 20 kernels of corn per foot in the 
drill, and 44 inches between drills. The fertilization at the 
rate of 400 lbs. acid phosphate per acre, the planting May 
12; size of plat 1-20 acre. The yield of green forage as cut: 


Plat number. Yield per plat. Yield per acre 
Flint . (D. 1) 11194 Ibs. 11.195 tons 
Dent (D. 2) 12883 ‘‘ 12.885 ‘‘ 
Sweet (D. 3) 9994 ‘* 9.9957" 
Pop (D. 4) Bee tee 11074048 
Mixture of above (D. 5) tO08 i 4 15.080 ‘¢ 


WEP iz 
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In the second series, the conditions the same as in the 
first, except the drills were 30 inches apart. The yield of 
green forage was: 


Plat number. Yield per plat. Yield per acre. 
Flint (D. 6) 19054 Ibs. 19.055 tons, 
Dent CD ee ) 18214 << 1B: 21a Ky 
Sweet Painted) -13064  ‘S 13.065. *$ 
Pop meaty} 11514 « 11.515 “* 
Mixture of above (D0) eis Wedd Pa GPs 
Mixture ofabv., moreseed(D. 11) 158345. tf 620) }‘* 


The varieties of corn used were Waushakum flint, Yankee 
dent, Stowell’s Evergreen sweet, and Pearl pop, and these 
were selected as representing the kinds which by habit of 
growth seemed fitting for forage yield. 

It will be observed that in both series of plantings the 
largest yields were from the mixed seed. 

Also that the thicker planted series in general furnished 
the most forage. * 

Also that the various races did not hold the same relation 
of yield in the two series; thus in series one, the order of 
yield was Dent, Flint, Pop and Sweet; in series two the 
order of yield was Flint, Dent, Sweet and Pop. In com- 
parative trials in 1884 the order was Pop, Dent, Flint and 
Sweet, and in 1885 the order was Flint, Sweet, Dent and 
Pop. The following represents the results of the trials as 
mentioned above, whereby the influence of season on 
forage crop is evidenced. 


TONS OF GREEN FORAGE PER ACRE. 


1884. 1885. 1886** 1886. Average, 
Flint race ....10.01 233.26 11.19 19.05 15.88 
Dent race ....10.57 18.13 12.88 18.21 14.95 
Sweet race ... 7.95 20.33 9.99 13.06 12.838 
oir racers... . 11.06% 16 20 11.74 151 12.63 


*Double thickness of planting. 
**Increased seeding. 


The conclusion based on these figures must be favorable 
to the use of flint corn for forage purposes, and as shown 
in our fourth report (p. 36) must be favorable to close planting. 
The use of mixed seed is also indicated as of benefit. 


FODDER CORN AND FERTILIZER. 


In our trials with fertilizer, the Waushakum flint corn was 
the variety used, planted May 18, in drills 44 inches apart, and 
about 20 kernels to the foot of row. The results of the trial are 
given in the following table: 


48 

Plat Fertilizer applied: Yield of green forage = 
number. Ibs. per acre. tons per acre. 
Dates 200 Ibs) acid phosphate. 50... seuss eee ap eee ee 12.31 
Daa: ADU SOE 0 ew die DUR ite Soe 12.76- 
D. 14. BU eer ie Ss NEP wo wie o's aig =o pie goles 13.44 
tL anerOOOn aca GEOR Slasly ag sacue Somme Ga yeed taco an 12.55. 
Die 200° “nitrate Of Soda i... cask epee on 04 ae 14.89 
Dei 200° ‘* ‘sulphate of ammonia ii. 00.2. t,o enn 15.56. 
D.> 18: No fertilizer ei Wiy se tales Walle oa © sles 0b» nani 10.36- 
D..19; 100 lbs. nitrate of soda, 100 lbs. sulphate of ammonia..... 14.37 


It seems evident, therefore, that on our soil, in good con- 


dition, the acid phosphate was of advantage, but not pro- 


portionately to the quantity applied, and that nitrogen was 


a paramount constituent for the forage crop under these 


conditions. 
We would note, however, that D. 1 and D. 12 are dupli- 


cate plats: their yields 11.19 and 12.76 tons per acre, differ- 
ence 1.57 tons. We must therefore acknowledge that we are: 


not justified in interpreting differences within one ton and a 
half, and hence cannot say that sulphate of ammonia is 


either better or worse for crop than the nitrate of soda, as. 


mn WielG and Dale 


It is interesting to note in this connection that Alfalfa, 


as given in the Assistant’s report, has yielded this year in 


its four cuttings a larger forage crop than any of our fodder 


corns. 
POTATOES. 


Owing to the drought in June, certain plats of early 


planted potatoes were such a complete failure as to destroy 
all their value for experimental purposes, and hence such 
are not reported upon. These plats were C. 1 to 8 inclu- 


sive. In all our experiments, the variety used was the 


White Star. The plats one-twentieth acre. 


Plats C. 12 to 15 were planted with potatoes, single eyes, 


two of the plats with the seed-placed in depressions, and. 


two with the seed in hills, the rows 44 in. apart, the seed 


one foot apart in drill, the fertilization at the rate of 400 


lbs. acid phosphate per acre. 


Yield. 
No. of Merchantable. Unmerchantable. 
| plants. Ibs. ozs. lbs. 2Zs.. 
0..12; “Level: culture:es.i 9458 528 354 8 26 8. 
C. 14. ne Se ome Gar, Cnn te 542 395) aS 35° > 
Cotes Hill Giltniree eee ae 543 490 0 46 8. 
Cala. % 64) TRS Rages s 525 296 12 47 4 


In this trial 1070 plants, level culture, yielded 750 Ibs. 


merchantable and 61 lbs. 8 ozs. unmerchantable potatoes 3. 


1068 plants, hill culture, yielded 786 lbs. 12 ozs. merchant- 


able, and 93 lbs. 12 ozs. unmerchantable potatoes. The 
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differences in yield are scarcely sufficient to justify a con- 
clusion, being less than the differences between duplicate 
plats. 


Plats E. 1 to 5, received fertilization at the rate of 400: 
Ibs. acid phosphate per acre. Seed single eyes. The par- 
ticulars of the trial are expressed below : 

Yield, 
No. of Merch. Unmerch. 
plants. Ibs. ozs. Ibs. ozs. 


E. 1. Rows 22 in. apart, plants thinned to 

Brite Siege? OM bh, oop ji pias nes 1078 o14 7 40 4 
E. 2. Rows 22 in. apart, plants not thinned. 1110 141 0 30 «14 
E. 3. Rows 44 in. apart, weeded and hoed .. 530 61 14 taht) 
HK. 4. Rows 44 in. apart, neither weeded nor 

ETD, SESE @ paras Mia De SLE ae 470 No crop 
E.:5. Rows 44 in. apart, weeded not hoed... 522 165 8 21 12 


In such an unfavorable season for early planted potatoes 
we must be cautious how we interpret our figures. These, 
however, seem to show that when too closely planted, as in 
K. 1 and 2, the removal of all the stalks but one from each 
hill was of great advantage. 

K. 3 and 5 seem to indicate that cultivation was disad- 
vantageous, and these in comparison with E. 4 seem to 
indicate that the object. of cultivation for potatoes is the 
removal of weeds. A second trial, in another season, how- 
ever, might destroy these conclusions and furnish new ones 
equally as reliable, for such is the disadvantage of the plat 
system of experimentation that we cannot be sure of the 
propriety of our conclusions for any one year. 


In our F. plats, fertilized at the rate of 400 Ibs. acid 
phosphate per acre, and planted at the ordinary distance, 
viz: drills 44 inches apart, hills one foot apart in drill. These 
plats were intended to illustrate the effect of the kind of 
seed used: 


Yield: 

No. of Merch. Unmerch. 

; plants. Ibs. ozs. Ibs. ozs. 

F. 2. Ordinary whole potatoes.......... 570 506 12 54 12 
F. 5. Small whole potatoes............. 572 404 4 57 0 
F.. 6. J.arge whole potatoes.............580 467 12 78 4 
F. 3. Half potatoes, ordinary size....... 576 428 12 55 0 
F. 4. Quarter potatoes, ordinary size ....567 393 12 42 8 
F. 7%. Single eyes, ordinary size ........563 321 8 41 8 
ae 10; as * eS MaRS AGREE LEA Ag 542 492 12 30 4 


These figures, interpreted by the results of previous years 
trials, indicate that under circumstances of the distance of 
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planting noted, and a fairly fertile soil, that large seed is ad- 
vantageous, but that under certain as yet illy-defined con- 
ditions, as shown by F. 10, single eyes may be equally as pro- 
ductive. 


In F. 8, single eyes were used, otherwise conditions as 
above noted. The same remark applies to F. 9. On FP. 8, 
however, the tops were mowed on July 17, when about 9 
inches tall. On F. 9, July 19, the tops were crushed down 
by running a hand roller over the field. 

Yield 


No. of Merch. " Unmerch 

plants. lbs. OZS. lbs. OZs. 
Pe +8. Si Gns TO Wit Seles es aie ....048 129 4 26 
F.9),. Tops rolled: downs Waive fae UN aoe 522 145 4. 35 0 
F. 7 and 10. Ordinary culture. Average.552 407 2 38 6 


We must hence surmise that the removal of, and the in- 
jury to the foliage was detrimental. 
In G. 6 and 7, a duplicate trial: 


Yield. 
' No. of Merch. Unmercb 
plants. lbs. OZS. lbs. ozs. 
GB. TOpR OW Oe i ck este ae Fea 582 170 0 51 4 
a ae stp i Pd yEiA eA Ds PUI hla ee Le) 186 8 50) 6 


Crh OTGIna ry CHIPUTE Lute Acar clare ana 583 370 8 112 0 


In G. 4 and 5, we have similar plantings and fertilization 
as above, but the single eyes placed in the one case, the cut 
side down; in the other, the cut side up. 


Yield. 
No. of Merch. Unmerch 
: plants. Ibs. ozs. Ibs. ozs. 
G 2A, \ Cutiside: down) nije ijscud ee 589 60 12 81 8 
Ore RATER VSNL! IND) cds cn! tint seen ae pease hee 74 8 97 12 


The effect of the drought is here so manifest in the re- 
duced yield, as to make the comparison unreliable. 


VITALITY OF SEEDS AS INFLUENCED BY AGE. 


In the practical germination of seeds, a great difference 
is often to be observed in the vitality represented by sprout- 
ing, as between different samples, an aged lot occasionally 
germinating a far better precentage than a fresher sample. 
Thus two germinations of turnip seed seven years old gave 
98 per cent. of growth, equaling the result to be expected 
from fresh seed; one sample nine years old gave 82 per 
cent. germination; one sample twelve years old gave 62 
per cent., and yet in the larger number of cases, samples of 
the extreme ages noted, fail to respond to thestimulus of 
moisture and temperature. Vilmorin gives ten years as 


) 
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the limit for the vegetation of turnip seed. This variability 
between different samples of the same age, is induced in all 
probability by the union of several causes, among which 
may be prominently noted the character of the season when 
grown, and the method of harvesting and preparation. 
From the results of experiments noted in our last report, 
we may reason analogically from what was observed in 
some seed, that when seed was harvested, carefully and 
thoroughly dried to the utmost limit, and then stored in 
a dry place, that such seed will retain their germinative 
vitality for a much longer time than when such conditions 
have not existed, or have only existed in part. 

On account of this variability as between samples, a true 
expression of germination results which shall generally hold 
true can only be effected through the merging of individual 
results into a general average, and the value of the figures 
gained will depend largely upon the number of separate 
trials, and the number of seed used. We have hence separ- 
ated from our germination trials to date those which repre- 
sent at least ten tridls and one thousand seed or more, and 
offer these as provisional results applicable to commercial 
seed. 

GERMINATIONS OF COMMERCIAL SEED. 


Years. Germinated. 

Age. No. of trials. Nov. of seed. Per ct, 

Or TRL BCMA gel tA ea | 26 1900 ' 71 
2 31 2750 71 

0 GOD CARTS, | a ON 2 12 1200 64 
Peptiseels BSPYOULS?. +... ae6 ss sas 1 13 1300 66 
TESOL of a oe 1 76 7150 86 
2 82 6400 75 

3 47 3800 62 

4 10 1060. > 54 

REO, ATE NTI I 1 44 4400 86 
2 34 3400 384 

3 11 1100 — 20 

MTR or Cie oy ct 1 44 4400 86 
2 26 2600 84. 

ok: 17 1700 61 

4 15 1500 54 

NE UT i eo scr ois ais.) aliens io i! 13 1300 40 
BMOURYOET 4... 5.4. %+.04.; eh (aaa | 23 iP bea 84 
(lS aus iealag aon Na Rea Rian 1 18 1700 42 
Bement yl. ts ela. 1 10 1000 80 
Mer thy Foe ute i. 2 reCAI Ey 16 1600 58 
MILGCOr a. oui. v5). fn ares 0 45 4500 80: 
i. 22 2200 84 

2 A 700 79 

3 34 3400 83 

4 rH f 2700 va 

5 15 1500 65 

6 10 1000 29 

i alt CES a 1 26 1120 89 
4 36 1892 78 
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Years. | Germinated. 

Age. No. of trials. No. of seed. Per ct. 

OniO0Sy ssh orien ® ceen ees od 0 14 1400 74 
1 252 © 21157 74 

2 123 12300 57 

3 31 3000 28 

Parsley dc Peis s Pee a es lea 1 26 2600 64 
Bea Weise maple hanhy = 0 20 1232 . 87 
2 70 3844 87 

PED Dera ss cin Win ce a ys 1 17 1700 62 
2 24 2150 54 

FEATS AT Sey ae Sila) laters ote 1 143 12700 ic) 
2 42 3100 61 

3 18 i, 1450 50 

Ruts baa ar > csasinrgisce ae eed 0 28 2800 99 
2 90 5050 . 92 

Bavoy Cabbage............... Lt 10 1000 92 
2 10 1000 86 

Sorphum §.cr0), selene oot 2 18 1582 33 
Spinage a ate csicoh wee Cpe s apie 0 16 1600 39 
ee 1 14 1400 32 
"TODWCCO Zi ae aniline «rine e bakes a 2 1. 1100 35 
6 10 1000 61 

8 10 ; 1000 54 

"TOMALO aR bli s > ssyet> sbaeecthle Fete 1 19 1400 85 
2 32 2250 86 

3 15 1400 88 

4 11 1100 19 

5 ei 1100 ~ 81 

10 17 1200 84 

SPOLDIP sy ssc). SA hte re eieing + em 1 Ti 4190 88 
2 50 3500 94 

3 28 1900 94 

4 40 3150 85 

7 15 1400 47 


AGE AT WHICH SEED MAY GERMINATE, 


Under favorable conditions of harvesting and keeping, 
some varieties of vegetables may retain their germinative 
vitality through many years, and some seed, such as tomato 
seed, may be as useful at ten years of age as when younger. 
To illustrate the limit of age for influencing vitality, we 
select for certain varieties the highest figures of germina- 
tion obtained in the case of seed several years old. For the 
material used in this study we are largely indebted to J. M. 
Thorburn & Co., seedsmen of New York city, whose relia- 
bility amply justifies our assumption of correctness in the 
ages as given, and who kindly forwarded to us seed in 


packages marked with the year of growth. We add ina — 


parallel column the germination limit as given by Messrs. 
Vilmorin, in their Les Plantes Potageres, Paris, 1883. 
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Age of sample. Largest per ct. of Vilmorin’s table. 


Per ct. germ. 


Age. Ast trial. 
TUR V CATS is. 3 7s a+ kine 36 
UAL A celbecs ae ea ieee RA 1 
bite, SAEN Bintang 0 
V0 Aaa ES aaa 1 


Vegetable. Years. germ. obtained. Mean age. Ex. age. 
RA hey va sack o's picid cass 9 8 10 
BU Ee tee si wens sa) digs 15 (24 6 10 
Se a a a 9 4 8 10 
YE) eee it 4 - a 
AEE AR Zs ADS eel d eels eh ss 8 38 o 9 
PUPRDDELE)... 6. i565 3! ave : 5 10 
EE ALSO ices GN 5 vaca: «x «40 10 2 5 10 
0 EES a a ¥ 65 5 : 9 
MPCUINDET 5156 sisi sys so os i + 10 10 
Bee plants. 20.205. aye 04. 10 55 6 10 
ON ey 320i Og i 7 60 5 10 
MBERIIOT Fog ee he a 16 2 5 6 
RN eS ee os 7 8 3 9 
ES SIS oa 5 93 5 9 
“TAILS Le ii Oe 9 66° 6 10 
SPLOT SUVS Bo se aa 3 t aH 5 10 
10 58 
Melon, water.......... bs Se 6 10 
1% 13 | 
LES eae I aaa ie ji 4 10 
Masturtiom Tall. 20), 6 4 5 5 
CEC ih a 4 32 2 7 
em eRe tw oe aes 4 350 3 9 
POrauepnt ss ds ic. Betas Oj. has 3 26 2 4. 
ee ries a ns ohn 3 94 3 8 
8 6 
9 36 
MOUDOTS sie wire shoe ost 10 9 | 4 7 
13 ity 
“GVO 22 te a 8 Mie 5 10 
ae Ue SP 4 84 3 8 
TOOMCILE. 4, a... 0.5 Svite tare 4 97 4 9 
DR BE aaa wales 6 ae bes 5 7 2 5 
UC Lal d ys Me See 14 50 5 10 
ery eee tea SO! 3 38 2 8 
RavOy.CADDACE Ds. 42s sui as 8 24 5 10 
SeOPZQNOTA. ociy. ajo.) « eee 13 2 i 
SLA a 4 90 - — 
UL ie ha a i 19 1 4 \ 
TEENA EO a el 10 18 nEeS 10 
MEIWACCO Sob tiott S20), sh1021 4 ~ = 
10 96 
11 95 
12 98 
ePEAOO cures Ms bis es 13 97 4 9 
| 14 92 
| 16 an 
: 9 82 
BONE es. oes ee las 12 62 5 10 
~*Cabbage germinations. One lot. Another lot. 


Per ct. germ. 


2d trial. (st trial. 2d trial. 


22 0 0 
0 0 0 
0 A = 
1 1 0 
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BOTANICAL NOTES. 


We have had, this year, a most excellent illustration of 
the apparent influence of a cross between two quite diver- 
gent races in stimulating atavism. 

Last year the Bruine geel lettuce (Red Edged Victoria, 
No. 49, Report of 1885) was crossed with pollen of the Deer 
Tongue (No. 69, Report of 1885), and the resulting seed was 
reserved for planting in 1886. 

In 1886 the crop from this seed showed very divergent. 
characters, and all could be referred to types of varieties. - 
embracing seven distinct sorts. 7 

One, the Curled Cutting (No. 86, Report of 1885). As the 
Curled Cutting lettuce occupied an adjoining row, there 
was a possibility that the seed appeared in the crossed row 
through accident. | 

Another kind was of the Deer Tongue type (No. 69, Re-. 
port of 1885), but the leaves somewhat broader, little less. 
erect, less glaucous, and more deeply dentate in the lower 
half. This plant can be identified with the Lattuga franzese, 
figured by Castor Durante in his Herbario novo, 1617, page 
944: while another plant seems nearer to the Lactuca folio. 
oblongo acuto, figured by Caspar Bauhin in his Prodromus, 
edition of 1671, page 60. These two figures seem to be the 
Lactuca longifolia described by Bauhin in his phytopinax, 
1596, page 200. 

The third kind was The Deacon (No. 56, Report of 1885). 
This lettuce was grown three rows distant, and there is a. 
possibility of the seed having blown in at the time of planting. 

The fourth kind may be referred to as the Cos type. In 
this case there can be no uncertainty in regard to type, but 
we are unable to refer precisely to a distinct variety. The 
leaves are obscurely pointed, are larger than those of other 
varieties, excepting the Monstrous Brown or the Florence 
Cos., have considerable lustre, and are somewhat blistered 5. 
the rib quite spiny in the lower portion. |The resemblance 
to Lactuca intybacea, Gerarde’s Herbal, 1597, is quite note- 
worthy. 

The next plant resembles the last, but the leaves are nar- 
rower and less blistered. The third plant of this type has. 
broader leaves, with a somewhat ruffled margin, and is 
more obscurely pointed. 

The sixth sort is a spotted Cos., the leaves having scat- 
tered chocolate-colored spots. ° 

The seventh plant answers to the description of Lactuca 
silvestre, as given by De Candolle in his Flore Francais, and 
of which he gives as synonyms Lactuca scariola Lin, and 
Lactuca sylvestris, of Camerarius’ Epitome. By referring 
to this latter, edition of 1586, page 300, our plant is found 
figured. 
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The results of this trial are that we have seven distinct 
varieties of lettuce, all originating from seed from the same 
plant. While in the case of the Curled Cutting and the 
Deacon there is a possibility of the seed having been blown 
in from adjoining rows, yet in view of the care exercised, 
and that these plants all occupied their proper position in 
the row, and as it is not more surprising to assume that 
these known varieties would appear than it is to observe 
the appearance of the unknown to us Lactuca sylvestre, I 
think we may assume that their appearance represents a 
true conclusion, and that is that the influence of the cross 
was to produce both a near and a remote atavism ; and we 
may reasonably conclude that the unnamed forms represent 
forms which might receive identification were we well 
enough acquainted with varieties which have been and are 
now grown. 

Similar notes have been taken with what may be sup- 
posed to have beena crossed melon. In 1885 a Hackensack 
melon, to all appearances, and of most excellent quality, 
was produced from the seed of the Christiana melon. This 
year the seed from this Hackensack melon produced nearly 
its full crop of a fruit which may be the true White Japan. 
There is, however, one fruit of the Hackensack form, and 
there are two that resemble the Christiana. The melon of 
the Hackensack type, however, has salmon flesh instead of 
the paler green flesh of the true variety, while those of the 
White Japan have the pale green flesh which belongs to 
that variety. 


CABBAGE. 


‘In 1821, M. Augustin Pyramus De Candolle read _ before 
the Horticultural Society of London a memoir on the dif- 
ferent Species, Races, and Varieties of the Genus Brassica, 
in which he adopted a classification which is sufficiently 
detailed to serve in a large measure the purposes of an 
agricultural classification, especially for the heading class. 
His classification of the species is as below: 


SPECIES. BRASSICA OLERACHA. 


First Race. —Brassica oleracea sylvestris. Wild Cabbage. 

Second Race.—Brassica oleracea acephala. Tall or Open Cabbage. 
Third Race.—Brassica oleracea bullata. Blistered Cabbage. 

Fourth Race.—Brassica oleracea capitata. Round-headed Cabbage. 
Fifth Race.—Brassica oleracea caulo-rapa. Turnip Cabbage. 

Sixth Race.—Brassica oleracea botrytis. Flowering Cabbage. 


The second race corresponds to our Kales, the third to 
our Savoys, the fourth to the Cabbage proper, the fifth to 
the Kohl-rabi, the sixth to our Brocolis and Cauliflowers. 


5 
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The fourth race, Brassica oleracea capitata, presents, 
according to De Candolle, variations which are chiefly con- 
fined to the shape of the head and the color of the leaves, 
and as the first circumstance appears to our author as the 
most important, he has adopted the shape as the character- 
istic of the varieties and admits as sub-varieties the green, 
and the purple or red colors. His varieties are : 


1. Depressa. The Flat-headed Cabbage. 

2. Spherica. The Round-headed Cabbage. 
3. Obovata. The Egg-shaped Cabbage. 

4, Elliptica. The Elliptic Cabbage. 

5. Conica. The Conical Cabbage. 


His illustrative sub-varieties are for 1, Chou de Strasburg; 
for 2, Chou cabus commun ; for 3, no common name ; for 4 
Chou d@’ York; for 5, Chou en pain de sucre, etc. 

De Candolle appears to have overlooked the significance 
of the occurrence of parallelisms in the variations that occur 
within the different races; is evidently at fault with the 
Portugal cabbage, and the Pak Choi and the Pe Tsai had 
not at that time come under his observation. In the light 
of additional information to that which he possessed, we 
must recognize the necessity in the fullness of time of a 
new classification which shall present characters more gen- 
eralized as well as more specialized, and in harmony with 
the history of origins and developments. 


At the present writing I propose to examine the history 
of the heading cabbage in certain of its aspects, and for 
this purpose I shall adopt DeCandolle’s division, Brassica 
oleracea capitata, varieties 1 to 5, although in great doubt 
as to the botanical correctness of the inferences suggested 
by the name and treatment. In regard to one point, how- 
ever, we may be reasonably assurred. No new types of the 


headed cabbage have appeared in quite recent times, and 


all the types, which DeCandolle classifies as varieties, have 
a more or less remote origin. 


The cabbage was in esteem in the ancient world, and a 
number of sorts are named by the Roman and Greek 
writers, but it seems the merest guess work to attempt to 
identify with varieties now grown. At the most, we can 
believe that they had the headed cabbage, and the Savoy, 
along with coleworts, and very likely others. To quote 
from the numerous commentators of the sixteenth and sev- 
enteenth centuries would be merely an affectation of learn- 
ing, without adding any certainty to our conclusions. 


1. Brassica oleracea capitata depressa, DC., the Flat- 
headed Cabbage. This form has received the modern name 
of Drumhead, and I find it figured in Pancorius Hubaruni, 
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1673, No. 612, under the name Brassica Capitata, Kopffkohe. 


It may be the Brassica alba sessilis glomerosa, aut capitata 


Lactucae habitu of Pena & Lobel, Ad. 1570, 91, and an es- 


teemed vegetable in Italy and France, but this reference 


must be considered only as a supposition until supporting 


evidence is adduced. Lobel’s figum, Stirpium Nistori, 1576, 


referring to the Adversaria, p. 91 is a round cabbage.. The 
Chou Fumel of Vilmorin answers fully the description 
in the Adversaria, so far as it goes, and the picture in Vil- 
morin’s Album, No. 47378, might well be mistaken for a let- 
tuce. Wheeler, 1763, and Mawe, 1778, speak of a flat- 
topped cabbage, as does Lamarck in 1783, and Drumheads 
are named by M’Mahon in 1806. The prevalence of the 
word Dutch, Strasburg, d’ Allemagne, Brunswick, etc., as 
applied to varieties of this form, would indicate Germany 


or Holland as a source of distribution or origin. 


2. Brassica oleracea capitata sphaerica, DC., the Round- 
headed cabbage is the type figured in all the herbals to 
which I have had access, as follows: 


Fuchsius, 1542, p. 416. Ger. Kappiskraut. 

Tragus, 1552, p. 717. Ger. Kappes.’ 

Matthiolus comm, 1558. 247. Brassica capitata. 

Pinaeus, 1560, 163. Jt. Cavolo Cappuccio. Ger. Capshaut. Fr, Choux 


‘Cabuz. 


Lobel, 1576, 123. Brassica Capitata. Jt. Cavolo Cappuccio, Capuzzine. 

Pictorius ed. of Aem. Macer 1581, 90 (Same picture in ed. of 1559). Ger. 
Kabiskraut. 

Camerarius epit. 1586, 250. J¢. Cavolo cappuccia. Ger. Kapskraut. 
Fr, Choux Cabuz. Span. Repolho, Colhes morcianos, 

Gerarde, 1597, 245. Red Cabbage Cole, White Cabbage Cole. 

Dodonaeus pempt. 1616, 621, 623. Ger. Kappiskraut. Bel. Cabuys 
koole, Sluytkoole. #r, Choux Cabuz. 8p. Repolho, Colhes morcianos, Jt. 


Caulo Cappuccio, Cappuzzias. Hng. Cabbage. 


Bodaeus ed. of Theophr. 1644, 777. Brassica capitata alba. 
Chahaeus. Stirpium Sciaqraphia et Icones, 1677, 269. Brassica capitata 


-alba. 


3. Brassicia oleracea capitata obovata, DC. The Egg 


shaped cabbage, the small end of the oval being downward. 


4. Brassica oleracea capitata élliptica, DC. The Elliptic 


cabbage, the head a perfect oval, swelling out in the middle, 


The type of this, the Early York, is said by Rogers, quoted 
by Burr, to have been brought from Flanders to England 
by a soldier, more than a hundred years ago; as Burr wrote 
in 1863, this would place its introduction antedating 1763. 
It is mentioned by Stevenson, 1765, without any indication of 


its being other than a well-known variety. Ido not find it 
figured by any of the earlier writers, nor do I recognize it 


in any of the synonyms of Bauhin. Perhaps the long- 


sided Cabbage of Quintyne, ed. of 1693, belongs here, but I 
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find no suggestion of mention in Le Jardinier Solitaire,, 
1612, nor in Laurembergius, 1631, two works on gardening: 
quite complete for their time. 


» Brassica oleracea capitata conica, DC. The Conical. 
Cabbage, the shape that of a long egg, the large end down- 
wards. The types of varieties named are the Chou Chicon, 
Chou d’Aubervilliers, the Chou de Battersea, the Chou a 
tete conique, and the Chou pain de sucre. The Sugar loaf 
Cabbage is mentioned by Townsend, 1726, Wheeler, 1763, 
Mawe, 1778, etc; and the Battersea by Townsend, 1726, and 
Stevenson, 1765. 

We may infer from this review that all our types of cab- 
bage existed in the last century, and furthermore that the 
Round-headed form is not only the oldest form in culture, 
but that it was the form most generally grown in the six~ 
teenth and seventeenth centuries. Quintyne, who was the 
gardener royal in France, published his first work in 1690, 
which was translated into English in 1693, scarcely men- 
tions the Cabbage, but gives some prominence to the cauli- 
flower, and most of all to lettuce. He evidently did not. 
grow for the royal table aught but the common kind, which 
was doubtless the round and the long sided. We may as- 
sume, therefore, that the other sorts had not received dis- 
tribution to France much preceding the eighteenth century.. 


INDIAN CORN. 


Through the kindness of Dr. Edward Palmer of the: 
Smithsonian Institution, I received in 1885 nine ears of 
corn collected from the Cocopa Indians, Sonora, and in 1886- 
fifteen ears collected from the Tarahumarer Indians, Mexico, 
and seventeen ears collected at the Indian village of San. 
Padro, Mexico. In 1884 I received six samples of the corn 
grown by the Zuni Indians, from Mr. F. H. Cushing, and pre- 
viously samples of Mandan corn said to be originally from the: 
region of the Upper Missouri ; the Wyandotte, said to have 
been formerly grown by the Indians of Illinois ; the Tusca- 
rora ; samples from Manitoba ; and Canada corn, tradition- 
ally carried back to Indian origin, as the Blue corn. In 


addition, for comparison, I have collected hundreds of 


named samples from various parts of the United States and 
Canada, those sold as seed-corn in France, and from Messrs. 
Landreth & Sons, of Philadelphia, samples procured from 
Africa, and have examined ears by the thousand from crops. 
grown from several hundred different seedings. From 
these sources I derive the conclusions that it is the object. 
of this paper to state. . 

The necessities of Agricultural Botany require a nomen- 
clature, whereby distinct forms can be readily distinguished, 


but two structures, the chit and 


the remaining space within the 
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for in accurate study we must be able to express briefly 
differences which are constant and in a measure specific. I 
have therefore adopted the binomal system, and have used 
.a* between the generic and specific name to indicate that 
the nomenclature refers to agricultural relations and does 
not take account of received botanical species, except by 
inference. 


Zea Mays, L. presents a number of agricultural species 
which can be readily identified, and with one exception, 
‘present characters which do not overlap, and which cannot 
Be mistaken. This exception is the separation of the Pop 
corns from the Flint corns, which for agricultural purposes 
must be kept distinct, and yet at times trespass over border 
lines which we establish. These agricultural or * species 
-are founded upon the character of the ripe kernel, and are: 


Zea * everta. The Pop Corns. 
‘The kernel split laterally shows two 
‘distinct structures : the chit and the 
corneous matter enveloping. In NEW ENGLAND POR 
‘some cases a fine white starchy line can be detected, and in 
other cases the appearance is of a flint, and the diminished 
size must aid in the separation, as also the property of 
» popping.” 
 Zea*indurata. The Flint Corns. gm 
In this class the split kernel shows ‘ 
three structures, the chit, starchy 
matter, and a corneous matter en- 
‘veloping. . 

Zea * indentata. The Dent Corns. 
Here we have visible in the split 
kernel, the chit, corneous. matter 
‘on the two sides, and starchy mat- 
ter extending to the summit. 


Zea * amylacea. The Soft 
‘Corns. The split kernel shows 








OUKEN OF THE PRAIRIE, 


a 





‘starchy matter which occupies 


‘pellicle. 


Zea * saccharata. The Sweet 
Corns. This class is at once 
known by the translucent horny ae, 
appearance, more or less crinkled AgVLTM: 





or wrinkled, and by the split kernel showing only the chit 


and corneous matter, no starchy matter being in general 
visible, although occasionally in single kernels a fine line 
may be detected. 
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Zea * amyleasaccharata. The 
Starchy Sweet Corns. This * species 
is founded upon three varieties 
found in the San Padro village col- od 
lection. The external appearance is that of the Zea * sac- 
charata, but the horny matter in our specimens more trans- 
lucent. Its distinguishing character, however, is in the in- 
ternal arrangement of the kernel, the lower portion being: 
starchy, the upper horny and translucent. 

Within these * species, certain variations pursue a parallel 
course, and these we at present distinguish under letters of 
the alphabet, as below, and term Races: 





A. Kernel broader than deep. 
B. Kernel as broad as deep. 
©. Kernel mnch deeper than broad. 


In general, but with some exceptions, the corns of Race 
A have in the main a cylindrical cob, and a medium stalk, 
the kernels not rounding over but, and well marked tend- 
ency to swell at the but through added kernels or rows. 
They are usually 8-rowed. Here, however, we must prov- 
isionally class certain corns with small ear stalk, and fusi- 
form ear. 

In Race B we have in the main a slightly tapering cob, 
a large ear stalk, a tendency to swell at the but through 
added kernels or rows, the kernels not rounding over the 
but, usually 12- rowed varieties. We must provisionally 


class here, also, a few fusiform shaped cobs with small ear 


stalks. 

In Race C we find usually a small, often very small ear- 
stalk, a strongly tapering or fusiform or cone-form ear, 
kernels rounding over the but, and the varieties many 
rowed. 

With a less material for study, these races would show a 
well marked separation, as illustrated in my classificatory 


attempt of 1884, founded upon shape of ear; but these later: 


collections of Mexican Indian products indicate that the 


form of the kernel has a double set of corelations with the: 


cob and the ear. 


A second group of uniformities with parallel occurrence: 


within the Races, and the starred species may be called 
Tribes, the distinction being founded upon the shape of the: 
ear, as follows: 


Tribe I. The ear cylindrical, or mainly so, from but. 
Il. The ear tapering, from but. 
II. The ear tapering both ways from a point below the but, ovak 
or fusiform or cone form; often the appearance expressed by the description: 
as rounding over the but. 
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The minor features of classification, below tribes and 
above varieties are color of kernels and cob, the shape of 
the kernels as expressed by their effects in forming sulci or 
otherwise between the rows, a scalloped or flat appearance 
to the circumference of the ear in section, etc. 

The variety characteristics are size of ear, more particular 
description of form, number of rows, more particular de- 
scriptions of shape and color of kernel, etc. 

So far as my collections allow of generalization, Tribe I 
is a northern form, or a form of cool regions, as it is of 
most general occurrence in the northern limit, or the more 
elevated limit of the agricultural species. Tribe IT is an in- 
termediate climate, or temperate form, while Tribe III 
occurs oftenest in the regions of hot and long summers. 

In the Races likewise the same fact seems established: 
Race A being largely northern, Race B mostly temperate, 
and Race C being more tropical. Whatever exceptions may 
appears to this generalization can be usually satisfactorily 
explained by the study of the local conditions which appear 
from the history of the sample. 


In the generalizations concerning the Agricultural Species, 
as founded upon our collections and historical records, we 
must call Zea * indurata, or flints, the most northern, 
although probably had circumstances justified the growing, 
Zea * everta, the pops, could occupy this position. The 
first * species has been received from Quebec, our highest 
northing, and was the kind almost or probably altogether 
exclusively grown by the New England Indians, although 
probably grown also by the Indians of the midland and 
more southern coast regions, as also in places in the Middle 
States, and further south, extending to South America. 
The historical references for this statement are rather ob- 
scure, but the Indian derived words, Samp and Hominy, 
indicate flint corn, and flint corns are now found which 
traditionally have come from the Indians, or are at present 
grown by the Indians, as by the Tarahuamarers of Mexico 
in our collections. It may be obscurely identified in the 
early writers on Peru and Paraguay, and in the figures of 
the botanists of the sixteenth and seventeenth centuries. 


Zea * indentata, the dents, has a few forms which can be 
described as northern temperate, the furtherest point north- 
ward represented in my collections being Ogdensburg, N. 
Y., where the climate is modified by the geographical sur- 
roundings. As a rule, however, this * species cannot be 
grown successfully in New York, except in favored locali- 
ties. In the Middle West it is the predominant form, and 
furnishes the larger portion of our corn for export. It is 
now cultivated by the Indians of Northern Mexico, as 
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shown by our collections, and probably was known to the 
early colonists throughout our southern country, although 
no certain identification can be made from early writers. 


Zea * amylacea, the Soft, has an extended range. A 
northern form has come to me from Manitoba; we cannot 
question that it is the Tuscarora formerly grown by the 
Tuscarora Indians of Carolina and afterwards grown by 
them in New York; the Wyandotte corn of the Illinois 
Indians ; the Squaw corn of the Mandans; the Omaha corn 
of Missouri; and in many varieties the leading corn of the 
Cocopa Indians, the Zunis, and the Indians of Northern 


Mexico, and also those of the region of the Parani river in 


Brazil. It furnished some at least of the ‘‘ Mummy ” corn 
of Peru, and was probably the Capza of de Vega. It does 
not seem to have ever reached the New England Indians, 
and we find no colonial or precolonial mention of this form 
in the Middle States. It is but rarely grown in American 
agriculture. The use of the word pone in the Southern 
States may indicate this corn, as it seeins to be best liked 
where primitive milling conveniences are In vogue. 


Zea * saccharata, the Sweet, is such a strongly character- 
ized * species, that it seems strange that its peculiarities 
could have escaped the notice of the colonists. The only 
early records we have been able to find certify that it was 
brought from the Indian country in the region of the Sus- 
quehanna, in the last century. It is now universally grown 
in’ gardens, and its use as a green vegetable admits of its 
being successfully grown beyond the northern limit in 
which it can ripen its seed, as with modern intercourse seed 
can always be cheaply obtained, and there need be no de- 
pendence on home supply. 

Zea * amyleasaccharata, the Starch sugar, is a peculiar 
species thus far only received from the Indian village of 
San Padro, Mexico. The perfection of the ears, and the 
absence of cross-fertilization in the kernels, and three vari- 
eties which are quite distinct in their characters, indicate a 
long and careful cultivation. 

In the examination of collections of corn from very 
diverse localities, one of the most striking reflections must 
be the permanency even in variety characters that is exhi- 
bited. The King Philip corn, taken from an island in New 
Hampshire in 1847, and extensively distributed through the 
agricultural department of our government during succeed- 
ing years, is at present continually appearing in our collec- 
tions from all portions of the Northern United States, 
apparently unchanged by its thirty or more years of culture 
in different climates and by different farmers. The figures 
of varieties sold in our seed catalogues of 1869 answer for 
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the same varieties to-day. In view of these facts, it may 
be proper to offer the results of experimental experience 
uponthe permanency of varieties. 

Varieties of the same general character cross-breed very 
readily, and this also seems to be the case as between vari- 
-eties of the same tribe within a race, and between. varieties 
occupying like positions of classification in different races. 
Purity of seed, however, may offer a prepotency which 
shall reject outcrosses, so long as the variety pollen is pres- 
ent insufficient abundance. One illustration of this propo- 
sition may be allowed. The Waushakum Flint Corn isa 
pure bred variety of marked uniformity. This variety in 
1882 was grown alongside ten other varieties: the resultant 
‘seed was planted in 1883 amid 128 other sorts: the resultant 
‘seed In 1884 was again planted amidst 135 other sorts. In 
1885 the crop was perfectly on type, and neither in this 
year nor in the preceding years were any effects of cross- 
fertilization apparent. 

The mass of the evidence gained by experimental trials, 
justifies the proposition that there is a resistance to cross- 
fertilization as between the tribes. Repeated plantings of 
the tribes I, II, and III together have given no cross-breds, 
and no variations, with but a few obscure exceptions. 
These exceptions probably came from the exclusion of its 
own pollen, whereby a forced cross was admitted. This 
matter will be referred to later on in treating of * species 
crosses. | 
_ Alike resistance to crosses has also been observed as 
between the races. Corn of the different races grown 
together have not given from their planted resultant crop, 
any evidence that can lead to any other inference save that 
in the presence of their own pollen, other race pollen has 
been rejected. 

_ In respect to the * species, we find that from current hy- 
bridization, one species can pass to another, but not uni- 
formly in both directions. Thus the flint kernel may appear 
on the sweet ear, but the sweet kernel does not readily pass 
‘to the flint; but in all these cases the crossing only takes 
place between like races of the two species. \Ve have ob- 
served few, if any indisputable instances of the flint and 
‘dent, or sweet and dent kernels appearing together on the 
same ear from plants of our own growing, but a few cases 
‘of such crossings have been noted in collected ears, of 
whose history we have no knowledge. The seed planted 
from currently hybridized samples, show that hybridiza- 
tion has taken place between the * species, for the crop is 
not uniformly of a kind. The tendency is, however, very 
strongly towards the production of the parentage, without 
intermediates; so much so that it is doubtful if intermediates 
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are often produced. Thus African seed has varied only 
towards varieties of the African type; French seed has 
varied only towards French varieties; Station seed has pro- 
duced crop which could in nearly every case be identified 
with varieties with which crossings might have been ef- 
fected; seed from distant regions of our country vary 
towards the types grown in those regions whence they 
icame. , 

Repeated crossings, however, seem to destroy this tend- 
ency towards a close reproduction of the parentage. Thus: 
the crop from hybridized seed planted in turn is subject to 
the uniform variations noted; the crop again planted is sub- 
jected to a still further variation, and when by this means 
the variety character is weakened, we may note occasional 
exceptions in succeeding crops from the course we have 
already outlined, and sweet and dent, dent and sweet, sweet. 
and flint, and flint and sweet, or flint and dent, and dent: 
and flint kernels may sometimes appear on the same ears, 
thus creating an impression that variety characters cannot. 
be preserved in cases when two or more kinds of corn are 
grown together. Such occurrences are, however, very rare: 
with us, but sufficiently indicated to warrant the belief that. 
the explanation is a reasonable one. Some of the instances. 
can be explained by the hypothesis that the variety pollen 
failed, and a force cross then took place. 


A few examples, selected on account of their absolute 


character, may be given. 

In 1882, a plat of Waushakum Flint was grown alongside: 
a Minnesota Dent. The seed of either planted in 1883: 
yielded partly Waushakum Flint ears and partly Minnesota. 
Dent ears, with no intermediates. This trial is noteworthy 
as being on a large scale. 

The Rural Thoroughbred Dent, grown at the Station 1884, 
yielded in 1885 perfect samples of the Rhode Island White: 
Cap Flint, some Benton Dent, and some ears on type of 
variety planted; the Rhode Island White Cap, of like his- 
tory, and which had pollenated the Rural, yielded in its. 
turn all its ears on type. 

Our Husk corn received in 1882 was all of the dent * 
species, and was allowed to hybridize in 1882, 1883 and 1884, 
so that the crop of 1885 might be expected to be extremely 
variable, as the variety characters must have been greatly 
weakened. In 1885 some dent or soft kernels (which could. 
not be told except by destroying the seed) from a podded 
sweet ear were planted. The crop was five pod, and four- 
teen unpodded ears. The pod ears resembled in form the 
pod ears of 18838; twelve unpodded ears were precisely the 
unpodded ears of 1883, and two ears were the Zuni Yellow 
soft corn, with pink kernels instead of yellow. 
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-One peculiar characteristic of the crossed corns, a char- 
acteristic which I am unable at present to prove, but yet I 
believe our general experience warrants the statement, is. 
the tendency of a cross-bred to purge itself of its cross, 
and to gradually become nearly thoroughbred. I gather 
this conclusion from the gradual reduction of certain forms, 
and the increase of the predominant form in mixed crops. 
grown successively from the mixed seed of two or more varie- 
ties. It is only from this tendency that under the, in gen- 
eral, careless conditions of cultivation, varieties of corn can 
retain their variety characteristics, under so many diverse 
conditions of climate, soil and culture. 


In these observations one peculiarity may be emphasized. 
The resistance to crossings as between the races and tribes 
seems as great as between the * species; a result entirely 
unexpected. Yet the transference of color through current 
hybridization, without a transference of corresponding var- 
iability in the planted seed, seems to offer at times para- 
doxical results. In some rather rare cases, the characteris- 
tics of two * species occur in the same kernel, but the lines. 
of demarcation are then very distinct, there being no 
blending. ‘ 


The object of the present paper is to show that there is a 
sufficient characterization and permanency to an agricul- 
tural species to warrant attempt at nomenclature, and _ to- 
offer inducement to others in recognizing that agricultural 
divisions may be founded upon data easy of perception, to 
be more specific in their writings, in order that by the 
accumulation of carefully chosen material, agricultural 
science may be furthered. Much more study and larger 
and more widely collected collections must, however, be 
made before our classification can be considered final. 


In the report of 1884, I published a classification of corn 
based upon my then collections and gave illustrations of the 
varieties. While it is deplorable to have to change one’s 
views as radically as this present offering shows, yet it is 
yet more deplorable to think that enlarged collections may 
in time overset the present classification. In agriculture 
we have none of those complete collections which are at 
the service of the botanist in the form of herbaria and illus- 
trated plates, and hence success can only be secured by a 
series of attempts which in their failures shall stimulate 
correctness. It is from this view that I delay at present to- 
re-arrange our formerly described varieties under the pres- 
ent classification, and withhold the description of new 
varieties which have since come to hand. 
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TESTING OF VARIETIES. 


The value of variety tests must consist in a study of the 
plant habit. To merely record that one variety is more or 
less prolific, or is better or worse suited for general culture, 
is not sufficient, and when such recommendation is founded 
upon yield alone, may be and probably is misleading. Direc- 
tor A. reports that one oat is more prolific than another, and 
so also do Directors B. and C. The same variety is rarely 
agreed upon, and the opinions, for we can call these expres- 
sions of results by no other name, are usually contradictory. 
An examination of the preceding reports of this Station 
will evidence that the relative order of maturity or of pro- 
lificacy do not hold through successive years. The true 
study of variety, to be of value, must embrace the proper- 
ties of the plant whereby certain adaptations are attained 
which render the variety better fitted for certain conditions of 
culture. Thus we would know of grain, whether stiffness 
of straw or weakness of straw, whether ability to endure 
high cultivation, or thin seeding or hardiness, etc., are an 
inherent property of the variety. We would know whether 
some varieties are more resistant to drought than others, or 
can withstand wetness. We would know the relations of 
the plant toward conditions apt to occur in cultivation, and 
the better we know these, the more reliable become the 
conclusions which are derived and disseminated as an aid 


to the cultivator. It is one of the necessities of true experi-° 


mental work that complete conclusions are not at once 
to be attained, and hence a certain incompleteness must 
appear in the reports, and the value of our work must largely 
depend upon the intelligence of the farmer who studies our 
results in order to find a few adaptations which seem fitted 
to his own use and which correspond to his own experi- 
ences. For us to say at the present stage of agricultural 
study that one variety is best, and inferentially that such 
variety should be adopted by all, would savor of quackery. 
The best reports we can offer are the results of trial under 
conditions as noted, and memoranda of variety peculiarities, 
-or such of them that we are able to definitely record. 




















Report of the First Assistant.* 


INTRODUCTION. 


The following report is the result of such work as I have: 
been enabled to perform, in addition to my regular Station 
duties as First Assistant. This work has been confined to: 
the special study of cereal varieties, and the conducting of 
such experiments as time and means would permit, relative 
to wheat, oats, barley and rye. 

No work has yet been attempted in America, so far as is 
known, in the way of carefully studying from living speci- 
mens, the cereal varieties, resolving them into their various 
classes, reducing to synonyms, and clearing away In a 
measure the mist which surrrounds them. The value of 
this work may perhaps be. appreciated if the reader 
will remember that in the desire to secure money and 
speculate in new varieties, not only many seedsmen, but 
the honest farmers are yearly imposed upon by introducers 
of old varieties under new names, and at widely different. 
prices. It has been my aim to carefully and conscientiously 
study each and every so-called variety, place all synonyms 
in their proper places, and describe the varieties as clearly 
as possible. It is true that these descriptions are not per- 
fect, and that they do not cover the whole field necessary 
to enable us to always determine varieties, simply by its 
aid, but they are presented in concise form, as the result of 
much valuable data, in the hope that they will be of value 
to those who may have a use for such material. In 
every case, in addition to the mere note taking, a vast 
number of measurements were made, very many on each 
variety, of the various parts of the plant. These have a 
considerable comparative value, and are placed so as to be 
easily referred to. 


WHEAT VARIETIES. 


During the season of 1886, the study of varieties of wheat 
received careful attention in continuance of the work begun 
in 1885. The number of varieties was very considerably in- 
creased, and the notes taken covered the line of work more 
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extensively. Increasing familiarity with the wheats, and 
a knowledge of the susceptibility to change in this cereal, 
has demonstrated the wisdom of not attempting to classify 
and place within too restricted lines, varieties possessing 
characteristics, the permanency of which are entirely sub- 
ject to change of climate, soil or treatment. For this rea- 
son the classification presented is of the simplest kind, for 
purposes of convenience, the varieties closely allied being 
grouped together in classes, these latter being separated by 
lines of pronounced differences. By special culture and 
manipulation, man may produce radical changes of form 
and growth in both the vegetable and animal kingdom, and 
this holds true in the cereals as well as in other cases, but 
‘the classification given is intended to apply to varieties that 
have received such treatment as would not tend to throw 
them from the grooves within which their special charact- 
eristics are situated. 


The classification adopted first resolves the varieties under 
the different sub-species of Triticum vulgare. ‘These sub- 
species, when possible, are divided into two classes of beard- 
ed and beardless, and these sub-divided according to the 
color of the panicle. 


In order to accommodate a large number of varieties in 
the field, so that they may present the best advantages for 
observation and handling, it is necessary to plant in rows 
far enough apart for passage between, and with individual 
plants widely enough separated in the row to avoid crowding. 
Grown in this manner, certain physical differences are to 
be noted. The plants are shorter; the panicles and seeds 
usually larger, and longer; the spikelets more widely separ- 
ated, and the leaves of greater size than in ordinary field 
culture. But in view of the fact that the varieties described 
have all been grown on the Station grounds, under conditions 
as nearly equivalent as it was possible to secure, this dif- 
ference is of no special importance, considering that it holds 
relatively the same with all the varieties. 


The source from which the seed of the different varieties 
tested was received is noted after the name, in abbreviation, 
the key to which is as follows, to all of which parties we wish 
to express our thanks for favors received: O. H. Alexander, 
Charlotte, Vt., Alex.; A. E. Blount, Fort Collins, Col., 
Blount; John Bradley, Lyons, N. Y., Brad.; Country Gen- 
tleman, Albany, N. Y., C. G.; R. G. Crist, New Market, 
Ind., Crist ; U. 8. Department of Agriculture, Washington, 
D. C., Dept. Ag’l.; W. L. Eastman, Ovid, N. Y., East.; F. 
M. Etting, Concordville, Pa., Ett.; J. A. Everitt, Watson- 
town, Pa., Ever.; D. M. Ferry, Detroit, Mich., Ferry; J. J. 
H. Gregory, Marblehead, Mass., Greg.; H. M. J aques, 
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_ Wright’s Corners, N. Y., Jaq. ; Johnson & Stokes, Phil., 


Pa., J. & 8.; D. Landreth & Sons, Phil., Pa., Land.; Jas. 
Miller, Penn Yan, N. Y., Mill. ; Mr. Moffatt, Gorham, N. 
Y., Moff. ; Ohio Experiment Station, Columbus, Ohio, O. 
EK. 5.; Patterson Bros., Windfall, Ind., Pat. Bro. ; Pringle 
& Horsford, Charlotte, Vt., P. & H.; Rural New Yorker, 
New York city, R. N.-Y.; .W. F. Seaving, Sher- 
wood, N. Y., Seav.; Hiram Sibley & Co., Rochester, N. Y., 
Sib.; D. W. Sprague, Portland, Dak., Sprag.; J. M. Thor- 
burn & Co., New York city, Thorb. ; Vilmorin, Andrieux 


.& Cie, Paris, France, Vil. 


Synonyms are italicized. The averages given refer to 


the numbers or:measurements most common relating to 


the part. The signs—, }, or + indicate whether the meas- 
urements tend to less, more or less, or slightly more than 
the figures given, — being minus sign, + plus or minus, + 
plus. In order that the terms given may be understood by 


-all, the following are explained: Culm: the stem bearing 


the head, or botanically speaking, panicle. The panicle 


consists of many breasts or spikelets, and the outer chaff of 


these is termed the glume, the inner enclosing the grain 
the flowering glume. The term glabrous signifies smooth, 


and glaucous, covered witha bluish bloom. Properly speak- 


ing, there 1s no red wheat, the color varying from yellowish- 
white through the various shades of amber, from very light 


LOOArK: 


Some changes have been made in the classification pre- 
sented in the report of 1885. The effort has been made to 


‘concentrate the varieties as much as possible, and when 
‘circumstances would permit, this has been done. In one 
-or two instances, radical changes have been made. Another 
season’s study has shown that Surprise and Washington 


Glass might with justice be considered different varieties. 
What were classed in some cases as varieties in 1885, have 


this year been placed under the list of synonyms. The 


period of ripening has not been considered an essential 
point in describing, as this is much subject to climatic and 


-other influences. 


Varieties of the following species of Triticum vulgare are 


‘described : Triticum sativum; T. durum; T. polonicum ; 


I’. spelta; T. amyleum; T. monococcum. None of these, 
in reality sub-species, excepting sativum, are commonly 


grown in America. They are mostly grown in Continental 


Kurope, Asia and Africa. 


TRITICUM SATIVUM tam. 


This species is composed of our ordinary or soft wheats. 


‘The stems are hollow, the grain soft; there are both winter 


70 


and spring varieties, bearded and beardless. The varieties: 
of this class are more extensively cultivated than any of 
the others. It is the common market wheat. 


BEARDED WHEATS. 
+ Panicle Bronze. 


Ii DIEHL-MEDITERRANEAN, R. N. Y. 


Synonyms: Mediterranean Hybrid, O. E. 8.; Michigan: 
Bronze, O. KE. S. 

Spring growth vigorous, erect, foliage profuse: Straw yellowish-white. 

Culms stout, of medium size, usually erect : Panicles long bearded, bronze, 

glabrous, square, very compact, crowded at the tip, and abruptly pointed: 


Grain large, plump, fairly long, medium light amber: Thrashes from glume 
very well. 


Culm : average height 3 feet 6 inches; diameter 1-8 to. 
1-5 inch, average 1-5. . 

Leaves per culm 4; length from 3 to 10 3-4 inches, average: 
7; width of upper leaf 3-8 to 3-4 inch, average 1-2; lower 
3-16 to 3-8, average 1-4. 

Panicle: average length 2 1-2 ¢ inches; thickness has an 
average variation from 3-8 inch at base to 5 8 near the tip;. 
breadth 5-8 to 3-4 inch. 

Spikelets per panicle 17 to 19, average 17; 2 to 5 seeded,. 
average 3; one thousand seeds weigh 602 grains. 


2. IMPORTED MEDITERRANEAN, O. E. 8. 


Spring growth very weak and pale green in color: Straw whitish-yellow = 
Culms weak and usually recline upon the ground: Panicles long bearded, 
hight bronze, glabrous, nearly square, loose, slightly tapering: grain very 
dark amber, large, long, shrunken: Thrashes from glume very well. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 1-5 
inch, average 3-16. 

Leaves: per culm 4; length 5 3-4 to 12 1-2 inches, average 
8; width of upper leaf 3-8 to 15-16 inch, average 5-8; lower, 
3-16 to 1-4 inch, average 1-4. 

Panicle: average length 2 3-4 ¢ inches; thickness average 
3-8 inch; breadth 1-2 to 5-8 inch, average 1-2; spikelets per 
panicle 11 to 16, average 13; grains per spikelet 2 to 3, aver- 
age 2; one thousand weigh 572 grains. 


6. LANCASTER, O. E. S. 


Synonyms: Calzfornia Blue Stem, O. KE. 8.; Golden Drop, 
O.H.S.; Red Amber, O.E.S.; Scott, O.E.8.; Tas- 
mantan, O. HK. S.; Tasmanian Red, Pat. Bros. 

Spring growth quite upright, plants vigorous: Straw yellow, very weak: 


Panicle long bearded, bronze, glabrous, slightly loose, flattened, little tap- 
ering: Grain dark amber, extra large, long, slightly shrunken. 
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Culm: average height 3 feet 10 inches; diameter 1-8 to 1-5 
inch, average 3-16. 

Leaves: per culm 4; length 5 to 12 inches, average 8; 
width of upper leaf 3-8 to 7-8 inch, average 5-8; lower 3-16 
to 3-8, average 3-4. 

Panicle: average length 3 — inches; average thickness 3-8 
inch; width 3-8 to 3-4 inch, average 1-2; spikelets 10 to 16, 
average 13; two to 5 seeded, average 4; one thousand weigh 
787 grains. , 


A well-known variety. Mr. A. G. Boyd, of Hancock, 
Md., in a letter to the U.S. Dep’tof Ag’l’ says: ‘“The Lan- 
caster wheat is the earliest of our 
wheats and is in considerable demand 
with us.” 





4+. MEDITERRANEAN, O. E. S. 


Spring growth quite erect, vigorous, hardy: Straw whitish- yellow: Culms 
frequently decumbent; Panicle long bearded, light bronze, glabrous, nearly 
square, not very compact, abruptly pointed: Grain dark amber, large,@long, 
contracted, yet not shrunken: Thrashes easily from glume. 

Culm: average height 8 feet 6 inches; diameter 1-8 to 3-16 
inch, average 3-16. 

Leaves: per culm 4; length 4 to 11 1-4 inches, average 
7 12; width of upper leaf 5-16 to 11-16 inch, average 1-2; 
lower 3-16 to 5-16, average 1-4. 

Panicle: average length 3 { inches; thickness 3-8 inch; 
breadth 3-8 to 5-8 inch, average 1-2. 

Spikelets: 11 to 16, average 13; grains per spikelet 2-3, 
average 3; one thousand weigh 683 grains. 


The earliest record I find of a wheat of this name being 
grown in America is, that it was introduced from Genoa, 
italy, in 1819 by John Gordon, of Wilmington, Del.,? but 
no description accompanies this. It probably was intro- 
duced into Maryland’ from the region of the Mediterran- 
ean sea, about 1837, from which locality it derived its name. 


5. RED MEDITERRANEAN, ETT. 


Culms rather weak: Panicles bearded very light bronze, almost white, 
glabrous, very loose, tapering: Grain medium to dark amber, large, long, 
slightly shrunken: Thrashes easily from glume. 


Culm: average height 2 feet 10 inches, tallest plant 3 feet: 
3 inches; diameter 1-8 to 1-5 inch, average 3-16. 

Leaves: per culm 4; length 4 to 12 inches, average 9; 
width of upper leaf 3-8 to 5-8 inch, average 1-2; lower 1-8 
to 3-8 inch, average 1-4. 

1U. 8. Dep’t of Ag’l Report, 1862, p. 101. 

“U.S. Dept. of Ag’] Report, 1868, p. 501. 

*Trans. N. Y. State Ag’l Soc. 1843, p. 228. 
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Panicle: length average 5 + inches;. thickness average 
3-8 inch; breadth 1-2 to 3-4 inch, average 5-8; spikelets per 
panicle average 15; grains per spikelet 2 to 5, average 4. 


6. SMITH’S IMPROVED, O. E. 8. 


Spring growth semi-erect, sparingly foliaceous: Straw yellow: Culms 
nearly erect, but not strong: Panicles medium to long bearded, bronze, 
glabrous, flat, loose, slightly tapering: Grain light amber, medium to large: 
Thrashes from glume very easily. 


Culm: average height 3 feet 6 inches; diameter 1-8 to 1-4 
inch, average 1-5. 

Leaves: per culm 4; length of leaf 2 1-2 to 11 1-2 inches, 
average 8; width of upper leaf 1-4 to 11-16 inch, average 
7-16 ; lower 1-8 to 3-8 inch, average 1-4. 

Panicle : average length 4+inches ; thickness 3-8 to 7-16 
inch, average 3-8 ; breadth 7-16 to 3-4 inch, average 5-8. 

Spikelets : per panicle 10 to 20, average 18; grains per 
spikelet 2 to 4, average 3; one thousand weigh 602 grains. 


ky 


7. SWAMP, O. E. S. 


Growth medium and erect: Straw yellow: Culms weak and sprawling: 
Panicles medium long bearded, bronze, glabrous, flattened, loose, slightly 
tapering: Grain dark amber, large, long, slightly shrunken: Thrashes easily 
from glume. 


Culm: average height 3 feet 6 inches; diameter 1-8 to 1-5 
inch, average 1-7. 

Leaves: per culm 4; length 4 to 11 1-2 inches, average 7 ; 
width of upper leaf 1-4 to 5-8 inch, average 3-8; lower 1-8 
to 5-16, average 1-4. 

Panicle: average length 3,1-4 ¢ inches ; thickness 3-8 to 
7-16 inch, average 3-8; breadth 5-16 to 3-4 inch, average 5-8. 

Spikelets : per panicle 11 to 20, averaging 15 ; grains per 
spikelet 2 to 3, average 2; one thousand weigh 717 grains. 


8. VELVET CHAFF, O. E. 8. 


Spring growth rather decumbent: Straw whitish-yellow: Culms weak, of 
medium, size: Panicles medium long bearded, of a dirty, dark ashy bronze 
color, the glumes being covered with a silvery pubescence: form somewhat 
flattened, compact, slightly tapering: Grain large, dark amber, slightly 
shrunken or plump: Thrashes hard from glume. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 
1-5 inch, average 1-7. 

Leaves: per culm 4; length 4 1-2 to 13 inches, average 8 
1-2; width of upper leaf 3-8 to 11-16 inch, average 7-16 ; 
lower 1-8 to 8-8 inch, average 3-16. 

Panicle: average length 3+inches ; thickness, 3-8 to 1-2 
inch, average 7-16 ; breadth 1-2 to 3-4 inch, average 5-8. 


Ne 
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Spikelets : per panicle average 17; grains per spikelet 2 
to 4, average 3; one thousand weigh 636 grains. 

The name Velvet Chaff is commonly applied to all those 
varieties whose glumes are more or less villous. These 
varieties are both bearded and beardless, and have been 
known foryears. Sinclair! under Triticum vulgare mentions 
one bearded and sixteen beardless varieties. One variety is 
described which must be, practically speaking, synonymous 
with this, viz.: ‘‘ spike short, fleshy, turgid, awned; brown- 
ish; culm feeble.” In growing many varieties at the Sta- 
tion, it has been noticed that the Velvet Chaff wheat of one 
form or another frequently appears. This has been re- 
marked when the greatest pains have been taken to plant 
pure seed of varieties. 


tt Panicle White. 
9. BENNETT, O. E. S. 


Spring growth wiry, and lying close to the ground: Straw whitish-yellow : 
‘Culms of medium size: Panicles long bearded, white, glabrous, compact 
and blunt at the tip, spikelets becoming gradually separated toward the 
base, and larger at the tip than base: Grain medium light amber, fairly 
long, slightly shrunken; Thrashes from glume medium well. 


Culm: average height 3 feet, tallest plant 3 feet 5 inches; 


average diameter 1-5 inch. 


Leaves: per culm 4 ; length 6 to 12 inches, averaging 9 ; 
width of upper leaf 3-8 to 5-8 inch, average 1-2; lower leaf 


8-20 to 5-8 inch. 


Panicle: average length 4 1-2+inches; average thick- 
ness 3-8 inch ; breadth 1-2 inch ; spikelets per panicle 14 to 
20, average 18 ; grains per spikelet 2 to 4, average 3. 


10. CHAMPLAIN, LAND. 


Growth not very stocky: Culm with a weak tendency, and when well 


‘developed, inclined to fall to one side: Panicle long bearded, white, gla- 


brous, loose tapering: Grain light, dull amber, small, short, plump or 


‘slightly shrunken: Thrashes hard from glume: Is a spring variety. 


Culm : average height 2 feet 8 inches, tallest plant 3 feet 


‘9 inches ; diameter 1-7 to 1-4 inch, average 1-6. 


Leaves: per culm 4; length of leaf 5 1-2 to 13 3-4 inches, 
average 9; width of upper leaf 5-16 to 11-16 inch, average 


‘7-16; lower 1-8 to 3-8 inch, averaging 3-16. 


Panicle : average length 5 1-2 t inches; thickness 3-8 to 
7-16 inch, average 3-8 ; breadth 3-8 to 3-4 inch, average 5-8; 


spikelets per panicle 20; grains 2 to 5, average 3. 


Said to be across produced by G. C. Pringle, of Charlotte, 


Vt., in 1870, of Black Sea with the Golden Drop. 





1Hortus Gramineus Woburnensis, 1824 p. 114. 
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11. FRENCH IMPERIAL, JOHN. 
Synonym: New York Spring, Thorb. 


Culms not very stout, leaning usually to the ground, especially when large = 
Panicle long bearded, white, glabrous, very loose, tapering: Grain medium 
dark amber, sometimes mottled, of medium size, fairly plump, medium 
long: Thrashes from glume very well: A spring variety. 

Culm: average height 3 feet 3 inches, tallest plant 4 feet. 
1 inch; diameter 1-8 to 1-5 inch, average 1-6. 

Leaves: per culm 3, sometimes 4; length 4 3-4 to 15 1-2 
inches, average 10; width of upper leaf 1-4 to 58 inch, 
average 7-16; lower 1-8 to 5-16 inch, average 3-16. 

Panicle: average length 6 + inches; thickness 5-16 to 7-16. 
inch, average barely 3-8; breadth 5-16 to 11-16 inch, average 
9-16; spikelets pei panicle average 20; grains per spikelet 2 
to 5, average 3. 


12. GEIGER, BLOUNT. 


Culms small.and weak: Panicles bearded, white, glabrous, loose tapering,. 
very irregular in length: Grain pale amber, of medium size, slightly shrunk- 
en, fairly long: Thrashes very good: A spring variety. 


Culm: average height 2 feet 8 inches, tallest plant 3 feet. 
10; diameter 1-16 to 1-6 inch, average 1-8. 

Leaves: per culm 4; length 4 to 10 inches, average 6 1-25. 
width of upper leaf 1-4 to 9-16 inch, average 3-8; lower 1-8 
to 5-16 inch, average 3-16. 

Panicle: average length 4 1-4 + inches; thickness 38 to 
7-16 inch, avarage 3-8; breadth 1-2 to 3-4 inch, average 9-16; 
spikelets per panicle average 17; grains per spikelet 1 to 5, 
average 3. 

13. HERISSON. VIL. 
Synonym: Herisson brun, Vil. 


Culm medium stout, short, and erect as a rule: Panicle short to medium 
long bearded, white, glabrous, compact, abruptly pointed, being noticeably 
larger at the top than at the base: Grain small, short, plump, dark amber 
or mottled: Thrashes very well from glume: A spring variety. 


Culm; average height 2 feet 3 inches, tallest plant 2 feet 
9 inches; diameter 1-8 to 1-5 inch, average 1-7. 

Leaves: per culm 4; length 4 1-4 to 12 1-4 inches, average 
8: width of upper leaf 1-4 to 9-16 inch, average 5-16; lower 
1-8 to 5-16 inch, average 3-16. 

Panicle: average length 2 3-4 + inches; thickness 3-8 to. 
7-8 inch, average 1-2; breadth 3-8 to 5-8, average 1-2; spike- 
lets per panicle average 17; grains per spikelet 1 to 5, 
average 4. : 


Vilmorin says! that the origin of this variety is not. 
well-known; he thinks that it comes from Southern Russia, 


‘Les Meilleurs Bles., 1880, p. 114. 
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as he has many times found it mixed with other wheats 
that came in a direct line from the Sea of Azof. It is at 
the present time grown in certain portions of France, and 
is thought to be especially suited to mountainous regions. 
Described by Vilmorin as bronze, but with us the glumes 
are distinctly white. 


14. HUNGARIAN WHITE CHAFF, 0. E. 8.3 P.,& H. 


Spring growth poor to fair, erect: Straw whitish-yellow: Culm weak, 
often reclining: Panicles long-bearded, white, glabrous, loose, tapering, 
flattened: Grain very clear dark amber, medium to long, plump or slightly 
contracted: Thrashes easily from glume. 


Culm: average height 3 feet 10 inches; diameter 1-8 to 3-16 
inch, average 1-8. 

Leaves: per culm 4; length + to 11 1-2 inches, average 8, 
width of upper leaf 5-16 to 5-8 inch, average 1-2; lower 3-16 
to 5-16 inch, average 3-16. 

Panicle: average length 3 1-2 +; average thickness 3 8 
inch; breadth 1-2 to 5-8 inch; average 1-2; spikelets per pani- 
cle 13 to 20, average 17; grains per spikelet 2 to 3, average 
3; one thousand weigh 645 grains. 


15. MAMMOTH, C. G. 

Culms large but weak: Panicles very long bearded, white, glabrous, com- 
pact or nearly so, very slightly tapering: Grain white, very large, slightly 
shrunken, and short for the size. 

Culm : average height 3 feet 2 inches, tallest plant 3 feet 
7 1-2 inches ; diameter 1-6 to 1-4 inch, average 1-5. 

Leaves: per culm 4; length 8 to 15 1-2 inches, average 
10; width of upper leaf 1-2 to 15-16 inch, average 5-8; lower 
1-8 to 1-2 inch, average 1-4. 

Panicle: average length 5 1-2+inches; thickness 3-8 to 
1-2 inch, average, 1-2; breadth 5-8 to 3-4 inch, average 
11-16 ; spikelets per panicle average 27 ; grains per spikelet 
3 to 6, average 4; one hundred weigh 111 grains. 


In 1883 the station received from the ‘‘ Country Gentle- 
man,”’at Albany, N. Y., an envelope containing a few seeds 
of aremarkably large, beautiful white wheat. The envelope 
had originally come from ‘‘ The East Tennesseé Seed Co.,” 
Cleveland, Tenn., and on the outside was written, ‘‘ The 
largest wheat in the world.” The most active inquiry has 
failed to reveal more of the history of this variety. The 
heads are remarkable, one of which was 6 inches long and 
contained 31 spikelets. But the variety is not hardy for 
this latitude and goes through the winter badly. In order 
to shorten the name, I have designated this, Mammoth 
wheat, instead of adopting that sent to the Station, which 
was evidently more explanatory than otherwise. 
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16. MENNONITE, PAT. BROS. 


Spring growth very poor, puny and grass like: Straw yellow: Culms: 
rather weak, often sprawling : Panicles bearded, white, glabrous, flattened 
loose, tapering: Grain very dark amber, of medium size, much shrunken, 


Culm : average height 2 feet 3 inches; diameter 1-8 to: 
3-16 inch, average 1-8. 

Leaves: per culm 4; length 3 1-4 to 11 1-4 inches, aver- 
age 7; width of upper leaf 1-4 to 7-16 inch, average 3-8; 
lower 1-8 to 1-4 inch, average 3-16. 

Panicle: average length 3 inches; average thickness 3-8: 
inch ; breadth 3-8 to 5-8, average 1-2; spikelets per panicle 
9 to 18, average [4; grains per spikelet 1 to 4, average 2 ; 
one thousand weigh 533 grains. 


This variety was introduced from Russia, by Mennonites, 
in 1882, according to a circular issued by Patterson Bros., 
Windfall, Ind., and was grown in this country for the first. 
time in Kansas. 


17. TREADWELL, O. E. 8S. 
Synonym: Democrat, O. HE. §S. 


Spring growth semi-erect and of medium vigor: Straw yellow: Culms fairly 
large, but inclined to weakness towards maturity: Panicles bearded, white 
glabrous, flattened, loose, tapering: Grain light amber, medium size, fairly 
long, slightly shrunken. 


Culm : average height 3 feet six inches; diameter 1-8 to 
1-4 inch, averaye 1-4. 

Leaves: per culm 4; length 4 to 12 1-2 inches, average 8;. 
width of upper leaf 5-16 to 3-4 inch, average 7-16; lower 
1-8 to 5-16 inch, average 3-8. 

Panicle: average length 3 3-4+inches ; thickness 5-16 to 
7-16 inch, average 3-8 ; breadth 3-8 to 3-4 inch, average 5-8;. 
spikelets per panicle 13 to 20, average 17; grains per spike- 
let 2 to 4, average 3; one thousand weigh 571 grains. 


18. VALLEY, O. E. S. 


Spring growth erect and even: Straw yellow: Culms strong and erect, as: 
a rule, though sometimes decumbent : Panicles bearded, white, glabrous, 
flattened, slightly loose, tapering: Grain dark amber or mottled, medium 
size, fairly long, contracted slightly: Thrashes from glume easily. 


Culm: average height 3 feet 6 inches; diameter 1-8 to: 
1-6 inch, average 1-7. 

Leaves : per culm 4; length 4 3-4 to 13 inches, average 8: 
1-2; width of upper leaf 1-4 to 5-8 inch, average 3-8 ; lower 
1-8 to 5-16 inch, average 3-16. 

Panicle : average length 3 1-4+inches ; average thickness: 
8-8 inch; breadth 1-2 to 3-4 inch, average 5-8; spikelets 
per panicle 14 to 18, average 16; grains per panicle 3 to 4, 
averaging 4; one thousand weigh 559 grains. 
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19. WAYNE COUNTY SELECT, 0. E. S. 


Spring growth very erect, even and robust: Straw yellow: Culms stout 
and erect, medium to large: Panicles long bearded, white, glabrous, very 
compact, square, blunt at the tip, slightly tapering towards the base: Grain 
white, of medium size, short, plump: Thrashes from giume easily. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 1-4 
inch, average 1-6. | 

Leaves: per culm 4; length 5 1-4 to 12 1-2 inches, average 
9; width of upper leaf 1-4 to 11-16 inch, average 7-16; lower 
1-8 to 3-8 inch, average 1-4. 

Panicle: average length 2 3-4 + inches; thickness increas- 
ing from 8-8 inch at base to 7-8 at tip, averaging 3-8 inch at 
base and 3-4 at tip; breadth 1-2 to 3-4 inch, average 5-8; 
spikelets per panicle 15 to 20, average 16; grains per spike- 
let 3 to 4, average 4; one thousand weigh 541 grains. 


20. WHITE BLUE STEM, O. E. 8S. 


Synonyms: Houptian QO. E.8.; Negger, O. E.8.; Thess, 


Spring growth semi-erect, medium stout: Straw yellow: Culms stout, 
usually erect: Panicles long beareed, white, glabrous, flattened, loose to 
compact, slightly tapering: Grain medium dark amber, medium size, long, 
plump or slightly shrunken: Thrashes from glume easily. 


Culm: average height 2 feet 10 inches; diameter 1-8 to 
1-5 inch, average 1-6. 

Leaves: per culm 4; length 4 1-2 to 11 1-4 inches, average 
8; width of upper leaf 5-16 to 11-16 inch, average 7-16; 
lower 1-8 to 8-8 inch, average 3-16. 

Panicle: average length 4 ¢ inches; average thickness 3-8 
inch; breadth 1-2 to 3-4 inch, average 5-8; spikelets per pani- 
cle 14 to 19, average 17; grains per spikelet 3 to 4, average 
4; one thousand weigh 586 grains. 


It is stated! that this variety was introduced into Jef- 
ferson Co., Ohio, in 1804, by Wm. Shannon, where it was 
grown for many years. Klippart is of the opinion that 
there is no doubt but that it is an offspring of ‘‘Flint” wheat, 
modified and improved. In the fall of 1843 it was distrib- 
uted by the U.S. Patent Office.2 There is no question 
but that many varieties have been known under this name 
of Blue Stem, a name derived from a bluish tint sometimes 
seen just beneath the panicle in the wheat plant. 


1Klippart, The Wheat Plant, 1859, p. 538. 
2U. S. Patent Office Rep’t, Agriculture, 1850, ’51, p. 4383. 











78 
21. WHITE VELVET, O. E. S. 


Spring growth semi-erect, vigorous, abundantly foliaceous: Straw yellow: 
Culms not very stout, and usually somewhat reclining at maturity: Panicles 
bearded, white, villous with white silky hairs on glumes, fairly compact, 
flattened, tapering: Grain mottled or dark amber, medium to large, medium 
long, fairly plump: Thrashes fro» glume very well. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 1-4° 


inch, average 1-6. 

Leaves: per culm 4; length 5 to 12 1-4 inches, average 8; 
width of upper leaf 5-16 to 5-8 inch, average 7-16; lower 1-8 
to 3-8, average 1-4. 

Panicle: average length 3 1-4 + inches; thickness 3-8 to 
7-16 inch, average 7-16; breadth 1-2 to 3-4 inch, average 5-8; 
spikelets per panicle 13 to 20, average 17; grains per spikelet 
2 to 4, average 3; one thousand weigh 594 grains. 


BEARDLESS WHEATS. 
+ Panicle bronze. 


22. BORDEAUX, VIL. 


Culms decumbent near the crown of the plant, then becoming very erect: 
very glaucous: Panicles beardless, bronze, glabrous, loose to compact, taper- 
ing: Grain medium dark amber, small, short, plump or shrunken: Separated 


hard from glume in thrashing. 
R 


Culm: average height 3 feet, tallest plant 3 feet 6 inches; 
diameter 1-8 to 1-5 inch, average 1-6. | 

Leaves: per panicle 4; length 6 to 13 1-2 inches, average 
10 1-2; width of upper leaf 5-16 to 3-4, average 5 8; lower 1-8 
to 3-8 inch, average 1-4. 

Panicle: average length 5 + inches; thickness 3-8 to 7-16 
inch, average 7-16 ; breadth 7-16 to 5-8 inch, average 9-16 ; 
spikelets per panicle average 20; grains per spikelet 1 to 3, 
usually 2, often 0. 


This variety is from France, and does not succeed in our 
climate, hence the frequency of no seeds developing in the 
spikelets. | 


23. CLAWSON, O. E. S. 


Synonyms: Gorham White, Moff. ; Royal Australian, O. 
K. S.; White Eldorado, O. E.8.; White Moun- 
tain, Alex.; Winooski, P. & H. 


Spring growth strong and wiry: Straw yellow: Culms stout but rather in- 
clined to lean: of medium size: Panicles beardless, glabrous, somewhat loose, 
flattened, slightly tapering: Grain white or mottled amber and white, of 
medium size, fairly long: Thrashes well from glume. 


Culm: average height 3 feet 9 inches; average diameter 
1-5 inch. : 





| 
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Leaves: per culm 4; length of leaf 3 1-2 to 13 inches, 
average 9; width of upper leaf 1-2 to 3-4 inch, average 5-8; 
lower, average 3-8 inch. 

Panicle: average length + { inches; average thickness 
3-8 inch ; breadth 5-8 to 3-4 inch, average 5-8; spikelets 
per panicle 14 to 18, average 15; grains per’spikelet 2 to 5, 
average 3; one thousand weigh 614 grains. 


Original wheat found in a field of grain by Garrett B. 
‘Clawson, Ovid, N. Y., in 1870. 


24. GERMAN AMBER, O. E. 8. 


Spring growth erect and sparingly foliaceous: Straw yellow: Culms weak, 
small to medium: Panicles beardless, bronze, glabrous, flattened, somewhat 
compact at tip, but loose at base: Grain dark amber, long, slightly shrunken: 
Thrashes easily from glume. 


Culm: average height 3 feet ; tallest plant 3 feet 9 inches; 
diameter 1-8 to 1-5 inch, average 1-5. 

Leaves : per culm 4; length 4 1-2 to 12 inches, average 7; 
width of upper leaf 3-8 to 13-16 inch, average 1-2; lower 
3-16 to 3-8 inch, average 1-4. 

Panicle: average length 4 1-2 tinches; thickness, average 
8-8 inch ; breadth 3-8 to 5-8 inch, average 1-2; spikelets per 
panicle 13 to 19, average 16; grains per spikelet 2 to 4, 
average 3; one thousand weigh 620 grains. 


25. MCGHEE’S RED, O. E. S. 


Spring growth vigorous, semi-erect: Straw whitish-yellow: Culms stout 
and erect: Panicles beardless, very light bronze, glabrous, loose, square , 
slightly tapering: Grain not easily separated from glume on thrashing. 


Culm ; average height 3 feet 3 inches; diameter 1-8 to 
1-6 inch, average 1-6. | 
Leaves: per culm 4; length 4 1-2 to 13 inches, average 8 
1-2; width of upper leaf 3-8 to 13-16 inch, average 9-16 ; 

lower 3-16 to 5-16 inch, average 1-4. 

Panicle: average length 3 1-4+inches ; average thickness 
3-8 inch ; breadth 3-8 to 5-8 inch, average 1-2; spikelets 
per panicle 14 to 18, average 16; grains per spikelet 2 to 3, 
average 3; one thousand weigh 614 grains. 


26. MCGHEE’S WHITE, O. E. S. 


Spring growth of a paler green than McGhee’s Red, smull, semi-erect: 
Straw whitish-yellow: Culms fairly stout, erect: Panicles beardless, very 
light bronze, glabrous, loose, square or flattened, very slightly tapering: 
‘Grain white or very light amber, of medium size, short, plump. 


Culm : average height 3 feet 3 inches; diameter 1-8 to 
3-16 inch, average 3-16. 
Leaves : perculm 4; length 3 1-4 to 11 inches, average 7; 
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width of upper 1-4 to 11-16, average 7-16 ; lower 1-8 to 1-4 
inch, average 3-16. 

Panicle : average length 3 1-4+inches; thickness 5-16 to 
3-8 inch, average 3-8 ; breadth 3-8 to 5-8 inch, average 1-2 ; 
spikelets per panicle 12 to 17, average 15 ; grains per spike- 
let 2 to 5, average 3 ; one thousand weigh 636 grains. 


27. MICHIGAN AMBER, O. E. Ss. 


Synonyms: Pool, O. E. 8.; Red Fultz, O. KE. S.;” Red 
Straw, Sib. 


Spring growth vigorous, semi-erect: Straw whitish-yellow: Culms usually; 
stout and erect: Panicles beardless, bronze, glabrous, square, compact to 
loose, but slightly tapering: Grain dark amber, or sometimes mottled,. 
medium size, long, plump, or slightly shrunken: Thrashes from glume very- 
hard. 


Culm : average height 3 feet 3 inches ; diameter 1-8 to 1-5: 
inch, average 3-16. 

Leaves : per culm 4; length 4 1-2 to 10 1-4 inches, aver- 
age 7 1-2; width of upper leaf 3-8 to 5-8 inch, average 1-2 ; 
lower 1-8 to 3-8 inch, average 1-4. 

Panicle: average length 3 + inches; average thickness 
3-8 inch ; breadth 3-8 to 5-8 inch, average 1-2; spikelets 
per panicle 11 to 17, average 15 ; grains per spikelet 2 to 8, 
average 3; one thousand weigh 586 grains. 


The seed sent the Station of the Red Straw was white ; 
that of its progeny amber. Considering that that grown at 
the Station was identical in every respect with Pool and 
Red Fultz, synonyms of Michigan Amber, it has been. 


thought best to place Red Straw along side of the others. 


28. ROUSSELIN, VIL. 


Culms erect and fairly stout, though not very stiff: Panicles beardless,. 
medium dark bronze, glabrous, loose, tapering: Grain very pale amber, of 
medium size, and shrunken: Thrashes from glumes very well: a spring 
variety. 


Cuim : average height 2 feet 10 inches, tallest plant 3. 
feet 4 inches ; diameter 1-8 to 1-5 inch, average 1-7. 

Leaves: per culm 4; length 4 3-4 to 15 1-2 inches, average: 
10; width of upper leaf 8-8 to 11-16 inch, average 9-16; 
lower 1-8 to 5-16 inch, average 3-16. 

Panicle: average length 5 + inches; thickness 3-8 to 1-2: 
inch, average 7-16; breadth 7-16 to 5-8 inch, average 1-2; 
spikelets per panicle average 16; grains per spikelet usually 
2, sometimes 3, often 0, being very variable. 


A French variety, not adapted to this latitude. 
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29. SANDOMIRKA, O. E. 8S. 


Spring growth not very strong, small, semi-erect: Straw whitish-yellow:: 
Culms erect, though often somewhat decumbent: Panicles beardless, dull 
ashy bronze, glabrous, square or flattened, loose, tapering: Grain white or- 
mottled amber and white, plump, medium size, short: Thrashes well from 
glume. 


Culm: average height 3 feet 4 inches; diameter 1-8 to 3-16 
inch, average 1-8. 

Leaves: per panicle 4; length 3 to 11 1-2 inches, average. 
7; width of upper leaf 5-16 to 11-16 inch, average 7-16; 
lower 1-8 to 3-8 inch, average 1-4. 

Panicle: average length 3 ¢ inches; thickness 3-8 to 7-16 
inch, average 3-8; breadth 3-8 to 3-4 inch, average 1-2; 
spikelets per panicle 12 to 21, average 16; grains per spike- 
let 2 to 4, average 3; one thousand weigh 548 grains. 


Introduced from Poland.! This is evidently the San- 
domir? wheat so well-known in portions of the United 
States 25 years ago, a variety extensively cultivated in 
Russia in the region of the Baltic and:German seas. In 
Poland there are two varieties, bearded and beardless. The- 
variety without beards is especially prized; is small, quite 
regular, of a red color, and is called Sandomir? wheat; 
the bearded is known as Szkalmirka wheat. 


30, SEIGLE, VIL. 
Synonym: Rye Wheat, (English name). 


Culms quite erect, and medium stout: Panicles beardless, bronze, loose, 
tapering: Glumes covered with fine, silvery kairs: Grain pale amber, small, 
and much shrunken: Thrashes from glume with difficulty: A spring variety. 


Culm: average height 2 feet 10 inches; tallest plant 3 feet 
6 inches; diameter 1-8 to 1-5 inch, average 1-7. 

Leaves: per culm 4; length of leaves 5 to 12 1-2 inches, 
average 9; width of upper leaves 3-8 to 3-4 inch, average. 
9-16; lower 1-8 to 5-16 inch, average 3-16. 

Panicle: average length 5 + inches; thickness 3-8 to 7-16. 
inch, average 3-8; breadth 7-16 to 5-8 inch, average 9-163. 
spikelets per panicle average 19; grains per spikelet 2 to 3, 
very variable, and often 0. 


This wheat is a French variety, and derives its name. 
from the fact that it is mostly grown on land such as is em- 
ployed for rye. Vilmorin says* that after many trials he- 
has become convinced that ble sezgle (Rye Wheat) is not. 
suited to lands other than those adapted to rye. 


1Ohio Ag’! Ex. Station Report, 1882, p. 29. 

2U. S. Patent Office Report, Agriculture 1861, p. 334. 
3Ibid, p. 387. 

4Les Meilleurs Bles, 1880, p. 96. 
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++ Panicle white. 
31. CANADA WINTER CLUB, JAQ. 


Culms very stout, stiff, and erect, rising from a slightly decumbent base : 
Panicles beardless, white, glabrous, very compact and short, with spikelets 
crowded at the tip: blunt pointed, but tapering toward the base; very erect 
on the culm when ripe: Grain medium amber, short, plump: Thrashes hard’ 
from glume. 


Culm: average height 2 feet 6 inches; tallest plant 3 feet; 
diameter 1-8 to 1-4 inch, average 1-6. 

Leaves : per culm 4; length 4 to 9 1-2 inches, average 7 ; 
width of upper leaf 3-8 to 5-8 inch, average 1-2; lower 1-8 to 
3-8 inch, average 1 4. 

Panicle: average length 3 + inches; thickness varies from 
an average of 3-8 inch at the base, to 3-4 and 1 inch at the 
tip, with an average at tip of 8-4 inch; breadth 1-2 to 3-4 
inch, average 5-8; spikelets per panicle average 21; grains 
per spikelet 3 to 6, average 5. 


The original plant was found growing by J. 5. Woodward, 
Esq., of Lockport, N. Y., in a field of wheat in 1882. Has 
not yet been placed on the market. 


32. CHAMPION AMBER, O. E. S. 


Spring growth vigorous, robust, erect: Straw yellow: Culms erect and 
stout: Panicles beardless, white, glabrous, rather loose, flattened, somewhat 
tapering: Grain dark amber, medium to large, long, shrunken: Thrashes 
hard from glume. ‘ 

Culm: average height 3 feet 6 inches; diameter 1-8 to 1-5 
inch, average 1-5. 

Leaves: perculm 4; length + 1-2 to 9 1-2 inches, average 
7; width of upper leaf 1-2 to 7-8 inch, average 5-8 ; lower, 
average 3-8 inch. 

Panicle ; average length 3 1-2+inches ; average thickness 
1-2 inch ; average breadth 5-8 inch ;_ spikelets per panicle 
16 to 22, average 17; Grains per spikelet, average 3; one 
thousand weigh 502 grains. 


33. CRYSTAL ROCK, ALEX. 


Culms very large, stiff and erect: Panicles beardless, white, glabrous, 
fairly compact, abruptly pointed: Grain light amber, very short, broad, 
shrunken: Thrashes very hard from glume: A spring variety. 


Culm: average height 3 feet, tallest plant 3 feet 8 1-2 
inches ; diameter 1-7 to 1-4 inch, average 1-5. 

Leaves: perculm 4; length 6 to 11 3-4 inches, average 9; 
width of upper leaf 1-2 to 13-16 inch, average 5-8; lower 
8-16 to 3 8 inch, average 1-4. i 

Panicle : average length 5 1-2+inches ; thickness 3-8 to 
1-2 inch, average 1-2 ; breadth 1-2 to 5-8 inch, average 9-16; 
‘spikelets per panicle average 23 ; grains per spikelet 2 to 4, 
-average 2. 


a 
. 
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34, FULTZ, O. E. S. 


Synonyms: Finley, O. E.S.; Heaghe’s Prolzfic, O. EK. 5S. 
Rocky Mountain, O. E. 8.; Travis, jO. E. 8. 
Yellow Blue Stem, O. HK. 5S. 


Spring growth good and well matted: Straw yellow; Culms stout, erect: 
Panicles beardless, white, glabrous, fairly compact, slender, nearly square, 
tapering: Grain dark amber, small to medium, short, fairly plump: Thrashes 
hard from glume. 


a» A BY 


Culm : average height 3 feet 6 inches; diameter 3-16 to 
1 5 inch, average 1-5. 

Leaves : per culm 4; length 3 3-4 to 10 1 2 ‘inches, aver- 
age 7 1-2; width of upper leaf 3-8 to 3-4 inch, average 1-2 ; 
lower 1-4 to 3-8 inch, average 1-4. 

Panicle : average length 3 1-4 tinches; average thickness 
3-8 inch; breadth 1-2 to 3-4 inch, average 5-8; spikelets. 
per panicle 11 to 18, average 15; grains per spikelet 2 to 4, 
and very variable ; one thousand weigh 509 grains. 


This variety was discovered by Abraham Fultz,! of 
Mifflin Co., Penn., in a field of Lancaster wheat, in the 
summer of 1862. It has been widely distributed by the U. 
S. Department of Agriculture, and is to-day one of our best. 
known varieties. 


35. FULTZO-CLAWSON, BRAD. 


Spring growth backward, very decumbent, not stout: Straw yellow: 
Culms fairly stout, erect, excepting a slight decumbency at base: Panicles. 
beardless, white, glabrous, very loose, flattened, slightly tapering: Grain 
very dark, extra large, long, plump or slightly shrunken: Thrashes hard 
from glume. 


Culm : average height 3 feet 6 inches; diameter 1-8 to 
1-4 inch, average 3-16. 

Leaves: per culm 4; length 3 to 12 1-2 inches, average 7 
1-2; width of upper leaf 3-8 to 7-8 inch, average 1-2 ; lower 
1-8 to 3-8 inch, average 1-8. 

Panicle: average length 4+inches; average thickness. 
3-8 inch; breadth 3-8 to 3-4 inch, average 1-2; spikelets. 
per panicle 13 to 18, average 16; grains per spikelet 2 to 5, 
average 2; one thousand weigh 810 grains. 


36. GOLD DUST, CRIST. 


Synonym: Extra Early Oakley, Dep’t Ag’l. 


Culms fairly*stout: Panicles beardless, white, glabrous, loose to compact, 
tapering: Grain medium dark amber, short, plump, medium to small: 
Thrashes very well from glume. 


1U. 8S. Dep’t Ag’l Report, 1871, p 133. 
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Culm: average height 2 feet 10 inches, tallest plant 3 
feet 7 inches ; diameter 1-8 to 1-5 inch, average 3-16. 

Leaves: per culm 4; length 3 3-4 to 10 3-4 inches, aver- 
age 6 1-2; width of upper leaf 3-8 to 3-4 inch, average 1-2 ; 
lower 3-16 to 8-8 inch, average 1-4. 

Panicle : average length 4 1-2+inches ; average thickness 
3-8 inch; breadth 3-8 to 3-4 inch, average 5-8 ; spikelets 
per panicle, average 18; grains per spikelet 2 to 6, aver- 
age 4. 

37. GOLDEN STRAW, O. E. 8. 


Synonym: White Rogers, O. HK. 5. 


Spring growth poor, somewhat erect, small: Straw whitish-yellow: Culms 
usually erect, stout: Panicles beardless, white, glabrous, fairly compact, 
slender, nearly square, tapering: Grain amber, medium size, short to medium, 
plump: Thrashes very easily from glume. 


Culm : average height 3 feet 3 inches; diameter 1-8 to 
1-5 inch, average 3-16. 

Leaves: per culm 4; length 3 to 12 inches, average 7 1-2; 
width of upper leaf 3-16 to 3-4 inch, average 1-2; lower 1-8 
to 1-4 inch, average 3-16. 

Panicle: average length 3 ¢ inches; average thickness 3-8 
inch; breadth 3-8 to 3-4 inch, average 5-8; spikelets per pani- 
cle 12 to 18, average 16; grains per spikelet 2 to 4, average 
3; one thousand weigh 509 grains. 


Klippart! records this variety, and his description cor- 
responds with the variety as grown to-day, as having been 
cultivated in Lawrence Co., Ohio, in 1844. 


38. LANDRETH, O. E. S., EAST. 
Synonym: Martin's Amber, O. E. 8., Ever. 


Spring growth good, partly erect, strong, producing an abundance of 
foliage: Straw whiteish-yellow: Culms very erect and stout: Panicle beard- 
less, white, glabrous, slightly loose, not being really compact, flattened, 
tapering: Grain white or light amber, medium size, short to medium long, 
plump: Thrashes from glume very well. 


Culm: average height 3 feet 10 inches; diameter 3-16 to 
1-5 inch, average 1-5. 

Leaves: per culm 4; length 5 1-4 to 13 1-2 inches, average 
8; width of upper leaf 3-8 to 3-4 inch, average 9-16; lower, 
3-16 to 3-8 inch, average 1-4. 

Panicle: average length 4 ¢ inches; thickness average 3-8 
inch; breadth 1-2 to 3-4 inch, average 5-8; spikelets per pani- 
cle 16 to 20, average 18; grains per spikelet 2 to 4, average 
3; one thousand weigh 564 grains. 


This variety was originally found growing in a field of 
1The Wheat Plant, Klippart, 1859, p. 528. 
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Clawson wheat on the farm of H. S. Bonnell,! Junius, 
Seneca Co., N. Y., in 1877. This Mr. Bonnell planted the 


following year, and continued his planting until 1881, when 


he had about 10 acres. In 1881 Mr. W. L. Eastman, of 
Ovid, Seneca Co., obtained seed from Mr. Bonnell, and the 


following year secured Mr. B’s entire crop and negotiated 


with D. Landreth & Sons, of Philadelphia, for its dissemina- 


tion. In 1882, Landreth & Sons placed this variety upon 


the market, under the name it now bears. A careful com- 
parison of this and the so-called Martin’s Amber, both in 


the experimental plat and on the farm, in the field, has led 


me to declare them synonymous. 


39. MILLER’S GENESEE PROLIFIC, MILL. 


Culms short, unusually stiff, stout, and very erect, and the general form 


of the plant compact: Panicles beardless, white, glabrous, short, very com- 


pact, and much crowded at the tip, very blunt pointed, tapering towards 


the base: Grain medium light amber, small to medium, short, plump: 
“‘Thrashes very hard from glume. 


Culm: average height 2 feet 3 inches, tallest plant 2 feet 
10 inches; diameter 1-8 to 1-4 inch, average 1-5 

Leaves: per culm 4; length 3 3-4 to 10 1-2 inches, average 
7; width of upper leaf 5-16 to 5-8 8 inch, average 1-2; lower 
1-8 to 3-8 inch, average 1-4. 

Panicle: average length 2 1-4 + inches; the thickness 


gives an average variation from 3-8 at base to 1 inch at tip; 


breadth 1-2 to 5-8 inch, average 1-2; spikelets per panicle 


average 17; grains per spikelet 2 to 5, average 4. 


Discovered in a field of Arnold’s Gold Medal, by Mr. James 
Miller, Penn Yan, N. Y., in 1878. Not yet much introduced. 


40. NONPAREIL, SIB. 


Synonym: Fountain, Blount. 


Culms very erect and stiff, though small: Panicles beardless, white, 


glabrous, fairly compact, slightly tapering, small: Grain light amber, small 


to medium, long, badly shrunken: Thrashes very hard from glume. A 
spring variety, all fall plants being winter killed. 


Culm: average height 3 feet, tallest plant 3 feet 10 inches; 


diameter 1-8 to 1-6 inch, average 1-7. 


Leaves: per culm 4; length 5 to 11 1-4 inches, average 8 1-2; 
width of upper leaf 3-8 to 5-8 inch, average 1-2; lower 1-8 to 


5-16 inch, average 3-16. 


Panicle: average length 4 1-2 — inches; thickness 3-8 to 
1-2 inch, average 7-16; breadth 7-16 to 5- S inch, average 1-2; 


spikelets per panicle average 19; grains per spikelet 2 2 to 4, 
average 2. | 


4 


1Rural New Yorker, January, 1884. 
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41. PURPLE STRAW, BLOUNT. 


Culms very erect and stiff, but small: Panicles beardless, white, glabrous, 
fairly compact, tapering, small, slender: Grain medium dark amber, small, 
slender, shrunken: Thrashes quite easily from glume. 


Culm: average height 2 feet 8 inches; tallest plant 3 feet 
7 inches; diameter 1-8 to 1-6 inch, average 1-7. 

Leaves: per culm 4; length 5 to 10 3-4 inches, average 7; 
width of upper leaf 3-8 to 5-8 inch, average 7-16; lower 1-8. 
to 1-4 inch, average 3-16. | 

Panicle: average length 3 1-2 + inches, thickness 5-16 to: 
7-16 inch, average 3-8; breadth 5-16 to 9-16 inch, average: 
7-16; spikelets per panicle average 18; grains per spikelet 1 
to 4, usually none, sometimes 2. 


This variety winter kills at the Station, and when grown 
as a spring variety amounts to nothing, the seeds develop- 
ing very poorly, and the whole plant making a poor show- 
ing. 

42. RUSSIAN MAY, O. E. 8. 
Synonym: Russzan No. 2, O. E. 8. 


Spring growth small, semi-erect, with sparse foliage: Straw yellowish- 
white: Culms fairly stout, erect: Panicles beardless, white, glabrous, square, 
compact, abruptly pointed, the tip being slightly larger, if anything, than 
the base: Grain dark amber or mottled, smaller than medium, short, slightly 
shrunken: Thrashes from glume easy. 


Culm : average height 3 feet; diameter 1-7 to 1-5 inch, 
average 3-16. 

Leaves : per culm 4; length 3 3-4 to 10 1-2 inches, aver- 
age 7 1-2; width of upper leaf 1-4 to 5-8 inch, average 1-2; 
lower 1-8 to 3-8 inch, average 1-4. 

Panicle : average length 3 1-4 tinches; thickness varying 
on an average from 3-8 inch at base to 5-8 inch at tip ; 
breadth 3-8 to 11-16 inch, average 5-8 ; spikelets per panicle 
14 to 21, average 17; grains per spikelet 2 to 4, average 3 ;. 
one thousand weigh 409 grains. 


43. RUST PROOF, BLOUNT. 
Culms small, very stiff and erect: Panicles beardless, white, glabrous, 
loose, slender, tapering: Grain ‘pale amber, medium size, fairly long, plump: 
Thrashes from glume first rate: not rust proof. A spring variety. 


Culm : average height 3 feet, tallest plant 3 feet 10 inches; 
diameter 1-10 to 1-6 inch, average 1-8. . | 

Leaves: per culm 4; length 4 to 10 1-2 inches, average 7; 
width of upper leaf 3-8 to 11-16 inch, average 1-2; lower 
1-8 to 3-8 inch, average 3-16. 

Panicle : average length 4+inches ; thickness 3-8 to 7-16 
inch, average 3-8; breadth 3-8 to 5-8 inch, average 1-2; 
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spikelets aber panicle average 17; grains per spikelet 2 to 5 
average 3 

Prof. Blount writes that he secured this variety from 
North Carolina, in 1882. 


44, SASKATCHEWAN FIFE J. & S. 


Synonyms: Saskatchewan Spring, Hend.; Scotch F%fe, 
Sprag. : 
Culms very erect and stiff: Panicles beardless, white, glabrous, loose, 


tapering: Grains, dark amber, small, very short and plump: ” Thrashes hard 
from glume: A spring variety. 


Culm: average height 3 feet 2 inches, tallest plant 3 feet 
9 inches ; diameter 1-8 to 1-4 inch, average 1-6. 

Leaves: per culm 4; length 6 to 12 inches, average 9 ; 
width of upper leaf 5- 16 to 11-16 inch, average 1-2; lower 
1-8 to 3-8 inch, average 3-16. 

Panicle: average length 5 +t inches ; thickness 5-16 to 7-16 
inch, average 3-8; breadth 1-2 to 5-8 inch, average 9-16 ; 
spikelets per panicle average 20; grains per spikelet 2 2 to 4, 
average 3. 

This variety is principally grown in Dakota, Minnesota, 
and the Northwest, the original stock coming from Mani- 
toba, where it has been grown for 20 years or more under 
the name of Scotch Fife. 


45. SAUMUR, VIL. 


Synonym : Summer (English name). 


Culms erect, but not very stout: Panicles beardless, white, glabrous, 
slightly compact, tapering: Grain dark amber, medium to ‘large, short, stn 
shrunken: Thrashes from glume with difficulty : A spring variety. 


Culm : average height 3 feet, tallest plant 3 feet 7 inches; 
diameter 1-7 to 1-5 inch, average 1-6. 

Leaves: per culm 4 ; - length 6 to 15 inches, average 11 
1-2; width of upper leaf 1-2 to 7-8 inch, average 11-16; 
lower 1-8 to 3- 8, average 1-4. 

Panicle : average length 4 1-4+inches; thickness 3-8 to 
1-2 inch, average 7-16; hreadth 3-8 to 5-8 inch, average 9-16; 
spikelets per panicle average 2 20 ; ppains ar spikelet 1 to 4, 
average 2, often none. 


A well known French wheat much cultivated in the 
vicinity of Paris. A description of this wheat as grown 
here, varies in some respects with the plant grown in 
France, where the climate is much better suited to its com- 
plete development. Vilmorin! describes this variety as 
follows : 


4Les Meilleurs Bles, 1880, p. 72. 
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Straw short, rather stout, slender and erect. Head erect, 
medium size, slightly tapering, a little flattened upon the 
face of the spikelets. Grain yellow or pale red, soft, short, 
slightly obtuse at both ends. 


46. SILVER CHAFF, O. E. S. 


Synonyms: Grecian, O. E. 8.; Treadwell, O. E.S.; York 
White Chaff, O. E. 5. 


Spring growth semi-erect and good: Straw yellow: Culms stout and 
usually erect: Panicles beardless, white, glabrous, flattened, compact, 
slightly tapering: Grain medium to light amber, medium to large, fairly 
plump: Thrashes from g ume fairly well. 


Culm : average height 3 feet 6 inches; diameter 1-8 to 
1-5 inch, average 1-6. . 

Leaves: per culm 4; length 4 to 11 1-2 inches, average 7 
1-2; width of upper leaf 1-4 to 3-4 inch, average 7-16 ; lower 
1-8 to 3-8 inch, average 1-4. 

Panicle: average length 3 3-4+inches; thickness 3-8 te 
7-16 inch, average 3-8 ; breadth 3-8 to 3-4 inch, average 5-8; 
spikelets per panicle 13 to 21, average 17; grains per spike- 
let 2 to 4, average 3; one thousand weigh 586 grains. 

It is stated! that this variety came from California. 


47, SURPRISE, BRAD. 


Culms stout and usually quite erect, though often decumbent at the base 
for a short distance: Panicles beardless, white, glabrous, very compact, 
larger at tip than base: Grains fairly light amber, medium size, fairly long, 
plump or slightly shrunken: Thrashed easy from glume. 


Culm : average height 2 feet 6 inches, tallest plant 3 feet 
1 inch; diameter 1-8 to 1-4 inch, average 1-5. | 

Leaves: per culm 4; length 4 to 10 1-2 inches, average 7 
3-4; width of upper leaf 5-16 to 11-16 inch, average 1-2 
inch ; lower 1-8 to 3-8 inch, average 1-4. 

Panicle : average length 3 3-4+inches ; average thickness 
3-8 inch at base, and 5-8 at tip ; breadth 1-2 to 7-8 inch, aver- 
age 3-4; spikelets per panicle average 18 ; grains per spike- 
let 3 to 7, average 5. 


48, TAPPAHANNOCK, O. E. 8. 
Synonym: Boughton. 


Culm weak and spreading, though occasionally erect: Panicles beardless 
white, glabrous, somewhat loose, tapering; Grain light amber, medium, 
size, usually plump, short: Thrashes from glume easily. 


Culm : average height 2 feet 6 inches, tallest plant 3 feet 
7 inches ; diameter 1-8 to 1-5 inch, average 1-8. 


1Sibley’s Seed Catalogue, 1883, p. 130. 











‘ re 


AAS ee 


ag ee a ne 


aes 
Ce 


» 


89 


Leaves : per culm 4; length 3 to 10 1-4 inches, average 6 
3-4 ; width of upper leaf 3-8 to 5-8 inch, average 3-8 ; lower 
1-8 to 3-16 inch, average 3-16. 

Panicle : average length 3 1-2+inches; thickness 5-16 to 
3-8 inch, average 3-8 ; breadth 3-8 to 3-4 inch, average 9-16; 
spikelets per panicle average 16 ; grains per spikelet 2 to 6, 
average 4. ? 


This variety was discovered! in May, 1854, by a Mr. 
Boughton, of Essex Co., Va., ina field of wheat. Since 
then it has had a wide dissemination, and especially since 
1862, when it was distributed by the U.S. Dep’t of Agri- 
culture. Klippart? states that it is a variety of the Gene- 
see Flint, and that it was introduced into Ohio from Virginia 
in 1858. ; 


49. WASHINGTON GLASS, 0. E. S. 


Culm large but weak, and plants sprawling: Panicles beardless, white, 
glabrous, loose to compact, the tip usually being compact and blunt, the 
base quite loose: Grain fairly light amber, very large, slightly shrunken: 
‘Thrashes hard from glume. 


Culm : average height 3 feet 3 inches; diameter 1-7 to 
1-4 inch, average 1-6. 

Leaves : per culm 4; length 6 to 13 inches, average 9 1-2; 
width of upper leaf 3-8 to 15-16 inch, average 9-16; lower 
1-8 to 1-2 inch, average 1-4. 

Panicle: average length 5+inches ; thickness 3-8 to 1-2 
inch, average 7-16 ; breadth 1-2 to 7-8 inch, average 13-16 ; 
spikelets per panicle 16 to 21, average 19; grains per spike- 
let 2 to 5, average 4 ; one thousand weigh 687 grains. 


50. WHITE RUSSIAN, J. & S. 


Synonyms: Green Mountain, Greg.; Pringle’s Green 
Mountain, J. & S. 


Culms erect, though decumbent at the base; and not very stout: Panicles 
beardless, white, glabrous, very long, loose, tapering, flattened: Grain dark 
amber, medium size, fairly long, sparingly plump: Thrashed from glume 
‘very well: A spring wheat. 


Culm : average height 3 feet, tallest plant 4 feet ; diame- 
ter 1-7 to 1-4 inch, average 1-6. 

Leaves: per culm 4; length of leaf 6 to 12 1-2 inches, 
average 9 ; width of upper leaf 3-8 to 11-16 inch, average 
1-2 ; lower 1-8 to 3-8 inch, average 1-4. 

Panicle : average length 6+inches ; thickness 3-8 to 7-16 | 
inch, average 3-8 ; breadth 7-16 to 3-4 inch, average 5-8 ; 

1U. S. Dep’t Ag’l Report, 1872, p. 410. 

?The Wheat Plant, Klippart, 1859, p. 581. 
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spikelets per panicle average 20 ; grains per spikelet 2 to 5, 
average 3, often 4. 


D. M. Ferry & Co., Detroit, Mich., claim! to have intro- 
duced this variety in 1879. 


51. ZIMMERMAN, O. E. 8. 


Synonyms: Rice, O. E.S.; Harly Rice, Pat. Bros.; Scott, 
MG 0 FEE 


Spring growth rather decumbent and weakly: Straw whitish-yellow : 
Culms erect and stout as a rule: Panicles beardless, white, glabrous, ranging 
from compact to loose, flattish, slightly tapering: Grains dark amber, 
medium to large, fairly plump or slightly shrunken: Thrashes medium well 
from glume. 


Culm: average height 3 feet 4 inches; diameter 1-8 to 1-4 
inch, average 1-6. ‘ 

Leaves: per culm 4; length 4 1-2 to 111-2 inches, average 
8; width of upper leaf 1-4 to 11-16 inch, average 3-8 inch; 
- lower 1-8 to 5-16 inch, average 3-16. : 

Panicle: average length 3 1-2 + inches; thickness 5-16 to 
1-2 inch, average 3-8; breadth 1-2 to 11-16 mch, average 5-8; 
spikelets per panicle 11 to 20, average 17; grains per spike- 
let 2 to 4, average 3; one thousand weigh 701 grains. 


This is an old variety first grown in America in the 
Eastern States, where it was looked upon with favor. 
Probably introduced from Europe not far from and prior 
to 1850.? 


TRITICUM DURUM, pzsr. 


This is what is termed ‘‘hard wheat.” This species dif- 
fers markedly from satévwm in several respects. The straw 
is long and slender, is filled with a pith, and in consequence 
is quite hard. The plant tillers to but a slight extent. The 
panicles are all square and bearded. The grain is so hard 
that it is difficult to mill and averages larger than with 
common wheat. Heuzé* says that its flour, which is 
always yellowish, is used in making vermicella, semoules, 
Italian pastry and excellent bread. This wheat is grown 
mostly in Europe and Africa, on the islands of the Mediter- 
ranean, in the countries of Southern Spain, Greece, Turkey, 
Southern Russia, Syria, Egypt and Algiers. It has been 
grown some in the United States, but to no great extent, 
not being adapted to our northern wheat belt. 

1D. M. Ferry & Co.’s Catalogue, 1883, p. 69. 


2U. 8. Patent Office Report, Agriculture, 1851, p. 298. 
3Les Plantes Alimentaires, 1872 t. 1, p. 111. 
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1. BELOTOURKA, VIL. 


Culms very tall, slender and weak, and apparently unable to sustain the 
fully developed panicles, many culms lying flat upon the ground at maturity: 
Panicles very long bearded, dirty yellow, very compact yet not crowded, 
glabrous, noticeably glaucous when ripe, square, tapering but slightly: 
Grain very pale yellow-amber, large, long, slightly shrunken, and very hard: 
Thrashes rather hard from the glume: A spring wheat. 


Culm: average height 3 feet 3 inches, tallest plant 4 feet; 
diameter 1-5 to 1-5 inch, average 1-7. 

Leaves: per culm 4; length 5 1-2 to 13 1-4 inches, average 
10 1-2; width of upper leaf 5-16 to 13-16 inch, average 1-2 ; 
lower 1-8 to 1-2 inch, average 3-16. 

Panicle: average length 3 + inches; thickness 7-16 to 3-4 
inch, average 9-16 inch; breadth 3-8 to 5-8 inch, average 1-2; 
spikelets per panicle average 19; grains per spikelet 2 to 5, 
average 4. 

Although Vilmorin states! that this variety has a filled 
straw, that grown at the Station from seed sent here by 
Vilmorin, Andrieux et Cie, was hollow, though the sides of 
the culms were much thicker than with varieties of satzvum. 
This may be owing to the fact that our climate is not really 
suited to the variety, as the grain does not have the perfect 
development that it does in Kurope and Africa. Supposed 
to be from Southern Russia. 


2. EGYPTIAN, DEP’T OF AG’L. 


Culms large, long but very weak, and solid, excepting in the larger part 
of the straw between the nodes, where a very small cavity exists: Panicle 
very long bearded; glumes dirty yellow, often with edges blackish tinted, 
and flowering glumes tipped with long brown or brown-black awns; glabrous, 
glaucous, compact though not crowded, square, and _ but slightly 
tapering: Grain medium light amber, large, long, very hard, shrunken: 
Thrashes from glume rather hard: ‘A spring wheat. 


Culm: average height 3 feet 6 inches, tallest plant 4 feet 


‘4 inches; diameter 1-8 to 1-4 inch, average 1-6. 


Leaves: per culm 4; length 5 1-2 to 16 inches, average 9 ; 
width of upper leaf 3-8 to 13-16 inch, average 5-8 ; lower 1-8 
to 7-16 inch, average 5-16. 

Panicle: average length 3 1-2 + inches; thickness 7-16 to 
11-16 inch, average 5-8; breadth 1-2 to 3-4 inch, average 5-8; 
spikelets per panicle average 20; grains per spikelet 2 to 5, 
average 4. 

This variety was distributed by the U.S. Dep’t of Ag’l in 
1885, as an imported winter wheat. It was planted in the 
fall, and during the winter all the plants were destroyed by 
cold. It is not the true Egyptian wheat. known as Triticum 
compositum, or Miracle wheat, having a branching panicle, 
but has a simple head like other varieties. 


1Les Meilleurs Blés, 1880, p. 140. 
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3. SILVER MEDAL, SEAV. 


Growth vigorous and early: Straw yellow: Culms stocky, hollow, thick © 


walled, but falling to the ground from weight of panicles when near matur- 
ity: Panicles long bearded, glumes and awns fawn-colored, glabrous, very 
glaucous, compact, slightly tapering: Grain pale amber, large, long, plump: 
or slightly contracted, and excessively hard; on being thrashed does not 
readily separate from the flowering glume: A spring variety. 


Culm: average height 3 feet 8 inches, tallest plant 4 feet 
6 inches ; diameter 1-8 to 1-5 inch, average 1-6. 

Leaves : per culm 4; length 6 1-2 to 14 inches, average 9 
1-2; width of upper leaf 3-8 to 3-4 inch, average 9-16; lower 
1-8 to 7-16 inch, average 1-4. 

Panicle : average length 3 1-2+inch; thickness 1-2 to 9-16. 
inch, average 1-2; breadth 7-16 to 5-8 inch, average 9-16 ; 
spikelets per panicle average 21; grains per spikelet 2 to 4, 
average 3, often 4. 


This variety has been cultivated in Onondago Co., New 
York State, to some extent, but its growth was discon- 
tinued, the millers refusing to handle it on account of its 
hardness. That grown by the Station was from a gentle- 
man who had found it necessary to cease growing it, owing 
to the above reason. 


4, WHITE CRIMEAN, DEP’T AG’L. 


Culms long, of good size, solid, excepting to a very slight extent in the 
larger part between the nodes, but very weak and unable to support a fully 
matured panicle, always falling over when of full-size, and very glaucous: 
Panicles long bearded, white, both awns and glumes, glabrous, glaucous, 
compact yet not crowded, square, slightly tapering: Grain pale amber, very 
large, long, shrunken slightly: Thrashes hard from glume: A spring 
variety. 

Culm : average height 3 feet 1 inch, tallest plant 3 feet 7 
inches ; diameter 1-8 to 1-5 inch, average 1-6. 

Leaves: per culm 4; length 7 to 13 inches, average 10 ;, 
width of upper leaf 3-8 to 11-16 inch, average 1-2; lower 
leaf 1-8 to 7-16, average 5-16. 

Panicle : average length 3 1-2+inches; thickness 1-2 to. 
5-8 inch, average 5-8 ; breadth 1-2 to 3-4 inch, average 5-8 ; 
spikelets per panicle average 19; grains per spikelet 2 to 5, 
average 4. 

This variety was distributed in 1885 by the U. 8. Dep’t of 
Ag’l as a winter wheat, and was planted as such, but en- 
tirely winter-killed. It is stated by the department that 
this is an imported variety. 
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TRITICUM POLONICUM, t. 
POLOGNE OU ASTRAKAN, VIL. 
Synonyms: Polish, Astrakan (Knglish names). 


There is but one variety of this species, hence the descrip- 
tion may all be included under the name of the variety. 


Culms of good size, solid, being filled with cellular tissue, but weak, and 
long before maturity arrives falling to the ground: Panicles bearded toa 
greater or less extent; awns usually short; glumes very large and long, pro- 
iecting far beyond the flowering glumes as a rule, in a very striking manner ; 
whitish-yellow; panicle very long, loose, taperinng: Grain medium pale 
amber, extra long, inclined to be slender, rather shrunken: Thrashes from 
glume rather easily: a spring variety. 


Culm: average height 2 feet 10 inches, tallest plant 3 feet 
11 inches; diameter 1-5 to 1-4 inch, average 1-6. 

Leaves: per culm 4; length 4 1-2 to 14 inches, average 11; 
width of upper leaf 1-4 to 8-4 inch, average 7-16; lower 1-8 
to 3-8 inch, average 1-4. 

Panicle: average length 6 1-2 + inches; thickness 7-8 to 
1 1-4 inch, average 3-4; breadth 7-8 to 1 1-8 inch, average 
3-4; spikelets per panicle average 18; grains per spikelet 1 
to 5, usually 2. : 


Notwithstanding the large size of the panicles of this 
wheat, they are not very productive of grain, most of the 
spikelets usually containing some sterile flowers. This 
variety originally came from South-eastern Asia.! It is 
mostly grown in Northern Africa in Egypt and Algiers. ? 
It is also grown to some extent in Kurope, and has been 
sold in the United States under the names Polish and 
Diamond. It is a hard wheat, and is not a profitable 
variety for this latitude. Its grain is mostly used in fine 
pastry. 


TRITICUM SPELTA, t. 


The grain of this species is enclosed in the flowering glume, 
and remains within it even after thrashing, the panicle 
merely breaking at the various joints of the rachis, separ- 
ating the spikelets, leaving them entire, with the grain en- 
closed within the glumes which are very tough and leathery. 
The panicles are long and slender, and usually have the 
spikelets widely separated. These wheats are commonly 
grown in the less fertile, mountainous regions of HKurope 
and Asia, in Lorraine, in Central Germany, Russia and 
India. The grain makes a very white, fine class of pastry. 


1Les Plantes Alimentaires, Heuze 1872t. 1, p. 124. 
*Les Meilleurs Blés, 1880, p. 144. 
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1. EPEAUTRE BLANC BARB, VIL. 
Synonym: Bearded White Spelt (English name). 


Culms large, strong, hollow. very erect, although nearly all are strikingly 


decumbent at the base for a short distance; elliptical to a certain degree, not. 


being perfectly round. Panicles bearded, white, glabrous, very long, slender 
and tapering from base to tip: Spikelets narrow, widely separated on the 
rachis: Grain medium dark amber, medium to large in size, long, fairly 
plump: A spring variety. 


Culm: average height 2 feet 3 inches, tallest plant 3 feet 
4 inches; diameter 1-8 to t-4 inch, average 1-6. 

Leaves: per culm 3, almost always; length 5 to 12 inches, 
average 8; width of upper leaf 1-4 to 11-16 inch, average 
7-16; lower 1-10 to 1-4 inch, average 1-8. 

Panicle: average length 6 + inches; thickness 5-16 to 7-16 
inch, average 3-8 at base; breadth 5-16 to 7-16 inch, average 
3-8; spikelets per panicle average 19; grains per spikelet 
2 to 3, average 3. 


2. EPEAUTRE NOIR BARBU, VIL. 


Synonym: Bearded Black Spelt (English name). 


Culms hollow when well developed, quite weak, reclining on the ground; 
very glaucous; Panicles bearded, dark brown-black, glabrous, glaucous, very 
long, loose, gradually tapering from base to tip; awns short, spreading, 
coarse; Grain medium dark amber, large, long, shrunken: A spring variety, 
and tillers strikingly. 


Culm: average height 3 feet, tallest plant 4 feet; diameter 
1-8 to 1-4 inch, average 1-5. 

Leaves: per culm 4; length 6 1-4 to 18 1-2 inches, average 
10 1-2; width of upper leaf 8-8 to 138-16 inch, average 9-16; 
lower 1-8 to 5-16 inch, average 3-16. 

Panicle: average length 7 1-2 inches, some attaining a 


length of 9 inches; thickness 3-8 to 1-2 inch, average 7-16; ~ 


breadth 3-8 to 1-2 inch, average 7-16; spikelets per panicle 
average 22; grains per spikelet 2 to 4, average 3. 


TRITICUM AMYLEUM, ser. 


This species is closely related to spelta but there are two very 
striking differences, viz: the panicle is compact, and the 
spikelets closely lap over each other, the sides of the pani- 
cle being smooth and not presenting an irregular surface. 
The grain is shuttle form, very hard, and thin skinned, en- 
closed in the glume. The awns are usually much longer 
than in case of 7. spelta. This species is mostly grown in 
the mountainous parts of Central Europe. The grain is 
especially used in the manufacture of starch. 
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1. AMIDONNIER BLANC, VIL. 


Synonym: Epeautre de Tartarie, Vil.; White Starch 
Wheat (English name). 


/ 

Culms generally stiff and ereci, though when very long frequently reclining, 
hollow, very glaucous: Panicles bearded, white, glabrous, glaucous, compact, 
tapering; awns widely divergent and slender; spikelets often proliferous, 
especially with the central ones; Grain medium dark amber, of good size, 
long, somewhat shrunken: A spring variety. 


Culm: average height 3 feet 4 inches, tallest plant 4 feet 
2, 1-2 inches; diameter 1-7 to 1-4 inch, average 1-6. 

Leaves: per culm 5; length 7 to 13 3-4 inches, average 
10 1-2; width of upper leaf 3-8 to 3-4 inch, average 9-16 ; 
lower 1-8 to 3-8 inch, average 1-4. 

Panicle: average length 5 + inches; thickness 5-16 to 3-8 
inch, average 3-8; breadth 5-16 to 3-8 inch, average 5-16; 
spikelets per panicle average 28; grains per spikelet 2 to 3, 
average 2. 


This variety can be cultivated in cold mountainous regions 
where no other wheat can be raised, excepting, perhaps, 
Triticum monococcum, the next species to be considered. It 
has been grown fora long time in certain infertile regions 
of Alsace and the Palatinate, in Germany. 


2. AMIDONNIER ROUX, VIL. 


Synonym: Red Starch Wheat (English name). 


Culms hollow, slender, glaucous, very erect, stiff; nodes whiteish and 
hairy; Panicles bearded, very light bronze, glabrous, compact, slightly 
tapering; awns long, slender, divergent: Grains medium pale amber, of fair 
size, long; a spring variety. 


Culm: average height 3 feet, tallest plant 3 feet 5 inches; 
diameter 1-12 to 1-6 inch, average 1-8. 

Leaves: per culm 4; length 3 1-2 to 12 1-2 inches, average 
9; width of upper leaf 3-16 to 1-2 inch, average 5-16; lower 
leaf 1-10 to 1-4 inch, avérage 1-8. 

Panicle: average length 3 — inches; thickness 3-8 to 7-16 
inch, average 3-8; breadth 1-4 to 5-16 inch, average 1-4; 
spikelets per panicle average 20; grains per spikelet 2 to 3; 
average 2. 


TRITICUM MONOCOCCUM, t. 


The panicle of this variety is very compact, and the spike- 
lets overlie one another like the shingles of a roof, in two 
rows, one on each side the rachis. The spikelets are sup- 
posed to be one-seeded, but they very commonly contain 
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more than that number. The flowering glumes are awned 
and the beards are quite stiff though very fine and slender, 
and lie close along the panicle, a row on each side. The 
grain is enclosed in the glume, and is not released on 
thrashing. The seeds are shuttle form. This species tillers 
very greatly, more than any of the others. It is remark- 
ably free from disease. It is cultivated in some parts of 
Germany, in Hungary, and Russia. It was introduced. 
from Spain into France in 1850. 


1. ENGRAIN COMMUN, VIL. 


Synonym: One Rowed Wheat. 


Culms hollow, harsh, thick, very stiff and erect and generally having 
slight crook just below the panicle: nodes white and hairy: foliage very 
dark green and harsh to the touch: Panicles bearded, light bronze, glab- 
rous, very compact, tapering from base to tip, perfectly erect on the culm, 
not glaucous: Grain medium light amber, small to medium, flattish, triangu- 
lar or shuttle form, pointed at both ends: A spring variety. 


Culm: average height 3 feet, tallest plant 3 feet 7 1-2 
inches; diameter 1-8 to 1-6 inch, average 1-7. 

Leaves: per culm 3 or 4, usually 8; length 4 1-4 to 9 3-4 
inches, average 6 1-2; width of upper leaf 1-4 to 1-2 inch, 
average 3-8; lower 1-10 to 3-8 inch, average 3-16. 

Panicle: average length 4 1-4 + inches; thickness 1-4 to 
5-16 inch; breadth 3-16 inch, almost always; spikelets per 
panicle average 38; grains per spikelet 1. 


2. ENGRAIN DOUBLE, VIL. 


Synonym: Two-Rowed Wheat. 


Culms stout, but slender, and frequently reclining: hollow, thick, harskr 
to the touch: nodes white and hairy: not glaucous: usually slightly curved 
at the base of panicle: Panicle bearded, very light bronze, glabrous, harsh, 
very compact, tapering: Grain light amber, medium large, plump, rather 
triangular, pointed at the ends: A spring variety. 


Culm: average height 3 feet, tallest plant 3 feet 8 inches; 
diameter 1-6 to 1-7 inch, average 1-9. 

Leaves: per culm 4; length 2 1-2 to 7 3-4 inches, average 
5 1-2; width of upper leaf 3-16 to 1-2 inch, average 5-16; 
lower 1-8 to 3-8 inch, average 3-16. 
_ Panicle: average length 3 + inches; thickness 3-8 to 7-16 
inch, average 7-16; breadth almost always 1-4 inch; spike- 
lets per panicle average 26; grains per spikelet 2. 


‘Les Plantes Alimentaires, Heuzé, 1872 t. 1, p. 184. 

















97 


OAT CLASSIFICATION. 


The following classification consists of a revision of that. 
in the Station report for 1884. The changes made are not. 
very great, but many new varieties have been added, others. 
reduced to synonyms, and the number of species increased 
to three. 

A few explanatory remarks will be pertinent here regard- 
ing the relation existing between this and the 1884 classifi- 
cation. Alexander’s No. 2 oat, sent to the Station by Mr. 
Alexander under that number, has been christened by him- 
self, ‘‘ American Beauty,” which name is substituted for 
‘No. 2.” Challenge has been placed in the class under 
short berries, and White Champion as synonymous with 
White Eureka. White Probsteier has been classed ag 
synonymous with Probsteier, and Yellow or Golden Prize 
with Golden Flanders. American Triumph was in error 
placed under Sub-species (b), but has been changed to (a). 
New Australian has been located with White Australian, 
asa synonym. Mold’s Ennobled is no longer a synonym, 
but a variety by itself, while Mammoth Russian is classed 
with Rust Proof as a synonym of it. White Novelty and 
White Zealand have not shown themselves distinctive 
enough from White Russian to hold the place of separate 
varieties, and so have been classed as synonyms of the latter. 

It is to be noted that several varieties are termed winter 
oats. In the more Southern States, where the winters are 
not severe, some varieties of oats can be planted late in the 
fall, and live through the winter; the first foliage lying 
close to the surface of the ground, and being fine and grass 
like in appearance. In the Northern States we have no 
winter oats. 

The term peduncle, refers to the small branches of the 
head or panicle; glaucous means covered with a bluish coat 
or bloom; spikelets, the cluster consisting of two or three 
seeds, and the chaff (termed glume) which encloses them, 
borne on little stems, or pedicels. 

The following persons have kindly sent the Station seeds 
of varieties, for the favor of which credit is given after each 
variety, in abbreviations, as is explained and shown after’ 
each of the following names: O. H. Alexander, Charlotte, 
Vt., Alex.; Department of Agriculture, Washington, D. C..,. 
Dep’t of Ag’l.; J. J. H. Gregory, Marblehead, Mass., Greg. 
Prof. F. A. Gulley, Starkville, Miss., Gul.; Peter Hender- 
son, N. Y. City, Hend.; Johnson & Co., Atlanta, Georgia, 
John.; Johnson & Stokes, Phil., Pa., J. & S.; D. Landreth & 
Sons, Phil., Pa., Land.; Ohio Experiment Station, Columbus, 
Ohio., O. E.8.; Pringle & Horsford, Charlotte, Vt., P. & 
H.; Hiram Sibley & Co., Rochester, N. Y., Sib.; S. A. Tay- 
lor, Fitzwilliam Depot, N. H., Tay.; J. M. Thorburn & Co.,. 
N. Y. City, Thorb. 
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SYNOPSIS. 
( | ( American Beauty 
Danish 
Early Dakota 
Georgian 
Golden 
Monarch 
Probsteier 
at , Pringle’s Progress 
©" | Seizure 
| Surprise 
Virginia Winter 
Yellowish- | Washington 
white. } White Eureka 
White Schoenen 
| Yellow Flanders 
J 
American Triumph 
Board of Trade 
Challenge 
Berry | Gold Foil 
short. } Hopetoun 
Welsh 
White Australian 
White Victoria 
Black Champion 
| Black } aie Rousse Couronne 
| = Zonette 
| Berry § Harris 
[ bt ake long. fea Proof 
( Aaa ele Berry § Black Tartarian 
BREE long. / Mold’s Ennobled Bk 
Peat) } White Russian 
Yellowish | long. 
white.; =} Berry 
Hort) Egyptian 
[ [ [ 
‘ Berry ; 
ae a small, + Chinese Hulless 
; naked, 
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Blackish- eae 
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OAT. (Avena.) 


Species 1. Avena sativa, L. Spikelets from two to three 
flowered and completely enclosed by the empty glumes. 
until maturity. Flowering glumes strong and tough, 
becoming hard, and tightly enclosing the seed; rounded on 
the back, and usually awned at or near the center, the 
awns being generally longer than the glume. Flowers at- 
tached to one another by short, stout peduncles. 

Sub-species (a). Panicle open at maturity, the secondary 
branches being equally spreading on all sides from the 
rachis. 


+ Color of berry whitish-yellow. 
* Berry long and taper pointed. 


1. AMERICAN BEAUTY, ALEX. 


Synonym: Alexander’s No. 2. 


Early foliage medium to dark green, abundant, coarse: Stools profusely: 
Leaf sheaths slightly loose: Culms medium to large, erect and stout: Pani- 
cles open, large, coarse: Grain large, long, tapering, fairly plump, whitish- 
yellow: base of seed rarely capped with hairs; frequently awned: Thrashes 
well. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 1-4 
inch, average 1-6. 

Leaves : per culm 4 to5; length of top leaf 4 1-2 to 10 1-2 
inches, average 7 1-2; second leaf attains 15 inches, aver- 
age 13 ; width of upper leaf 3-8 to 7-8 inch, average 5-8 ; 
lower 1-4 to 1-2 inch, average 3-8. 

Panicle: peduncles 7 to 8, average 7; spikelets 2 to 3 
seeded. 


Mr. O. H. Alexander claims this variety to be a cross of 
his of the Excelsior on the Probsteier. 


2: DANISH, TAY, 


Early foliage dark green, of medium size, abundant: Stools fair: Sheaths 
of leaves slightly loose: Culms of good size, but soft and reclining at matur- 
ity: Panicles open, of medium size: Grain whitish-yellow, of medium size, 
long, tapering, broad backed; only slightly hairy at the base; frequently 
awned: Thrashes very well. 


Culm : average height 4 feet, tallest plant 5 feet 1 inch ; 
diameter 1-8 to 3-10 inch, average 1-6. 

Leaves : per culm 4 to 5, average 5 ; length of top leaf 3 
1-2 to 14 inches, average 7 1-2; second leaf attains 18 1-2 
inches, averaging 14; width of upper leaf 3-8 to 1 1-15 inch, 
average 3-4 ; lower 5-16 to 11-16 inch, average 7-16. 

Panicle : average length 10 1-2 inches ; peduncles 6 to 9, 
average 7; spikelets 2 seeded. 
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3. EARLY DAKOTA, O. E. S. 


Early foliage dark green, of medium size, very abundant: Stools fair: 
“Culms of good size, but soft and weak, usually breaking over at maturity: 
Panicles open, rather delicate, medium to large: Grain whitish-yellow, 
medium size, long, slender, slightly awned, sometimes hairy capped at base, 
hairs averaging about 1-8 inch long: Late foliage and panicle light green: 
‘Leaf sheaths closely clasping: Thrashes well. 


Culm: average height 3 feet 10 inches, tallest plant 5 feet 
1 inch; diameter 1-7 to 3-10 inch, average 1-6. 

Leaves: per culm 4 to 5, average 4; length of top leaf 5 
to 14 1-2 inches, average 8 1-2; second leaf attains 18 1-2 
inches, average 15 ; width of upper leaf 7-16 to 1 3-16 inch, 
average 34; lower 1-4 to 1-2 inch, average 3-8. 

Panicle: average length 13 inches; peduncles 5 to 7%, 
average 6; grains per spikelet 2 to 3, average 2. 


4, GEORGIAN, P. & H. 


Early foliage medium to dark green, very fine, profuse, closely decum- 
bent: Stools profusely: Culms of medium size, fairly stout but inclined to 
be weak: Leaf sheaths tightly clasping: Panicles open, medium stout: Grain 
whitish-yellow, small, slender, tapering, long, frequently awned: Mature 
foliage and panicle medium to dark green: Thrashes easily: This is what is 
‘termed in some regions a winter oat. 


Culni: average height 3 feet 9 inches, tallest plant 4 feet 
7 1-2 inches ; diameter 1-8 to 1-5 inch, average 1-6. 

Leaves: per culm 4 to 6, average 5; length of top leaf 5 
to 14 3-4 inches, average 11; second leaf attains 19 inches, 
average 12; width of upper leaf 3-8 to 11-16 inch, average 
1-2; lower 3-10 to 1-2 inch, average 3-8. 

Panicle: average length 12 inches; peduncles 5 to 8, 
average 8; grains per spikelet 2 to 3, average 2. 


5, GOLDEN. 


Early foliage dark green, medium size, very profuse: Strongly stooled ; 
Culms medium large, strong and erect: Leaf sheaths fairly tight: Panicles 
open, of medium and regular size: Grain of fair size, long, rather slender, 
tapering; pale yetlow, rarely awned, base not often hairy capped: Thrashes 
very easily. 


Culm : average height 3 feet 3 inches; diameter 1-8 to 
1-4 inch, average 1-6. 

Leaves : per culm 4 to 5, average 5 ; length of top leaf 5 
1-4 to 12 1-2 inches, average 7 1-2; second leaf attains 16 
inches, average 12 1-2; width of upper leaf 3-8 to 13-16 
inch, average 9-16 ; lower 1-4 to 1-2 inch, average 5-16. 

Panicle: average length 7 inches ; peduncles 6 to 7, aver- 
age 6 ; average grains per spikelet 2. 











———— Se 
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6. MONARCH, O. E. S. 


Early foliage dark green, medium to coarse, quite profuse: Stools well: 
Culms of good size, fairly erect: Leaf sheaths loosely clasping: Panicles 
open, dark green, medium size: Grain whitish-yellow, fair size, plump, 
long, tapering, frequently awned, base rarely hairy capped: Thrashes well; 
late foliage dark green, and very glaucous. 


Culm: average height 3 feet 9 inch, tallest plant 4 feet 9 
inches ; diameter 1-8 to 1-4 inch, average 1-5. 

Leaves: per culm 5 to 6, average 6; average length of 
top leaf 6 inches ; second leaf attains 15 inches, average 13; 
width of upper leaf 1-2 to 1 inch, average 3-4; lower 3-16 
to 9-16 inch, average 1-4. 

Panicles: average length 10 inches; peduncles 6 to 8, 
-average 7; grains per spikelet 2 to 3, average 2. 


7. PROBSTEIER, GREG. 


Synonym: White Probstever. 


Early foliage dark green, medium to coarse, fairly profuse: Stools medium: 
‘Culms very erect, medium stout: Sheaths tightly clasping asarule: Panicles 
open, large and long: Grain whitish-yellow, medium size, long, tapering, 
frequently awned, base rarely hairy capped: Thrashes very well. 


Culm: average height 3 feet 3 inches ; diameter 1-8 to 1-5 
‘inch, average 1-6. 

Leaves : per culm 5 to 6, average 5; length of top leaf 4 
1-2 to 14 1-2 inches, average 9 1-2; second leaf attains 17 
inches, average 14; width of upper leaf 3-8 to 1 1-16 inch, 
average 3-4; lower 3-8 to 5-8 inch, average 7-16. 

Panicle: average length 8 inches ; peduncles 6 to 8, aver- 
-age 7; grains per spikelet 2 to 3, average 3. 

According to Werner’, this variety is native to Probstel 
in Holstein. 


8. PRINGLE’S PROGRESS, P. & H. 


Early foliage dark green, medium to coarse, not profuse: stools sparingly : 
‘Culms of medium size, weak, inclined to lodge: Sheaths clasping moder- 
ately tight: Panicles open, medium size: Grain pale yellow, large, long, 
tapering, slightly awned: Glumes very thin and soft: Thrashes fairly well: 
Late foliage medium dark green, panicles light green. 


Culm : average height 3 feet 2 inches, tallest plant 4 feet; 
diameter 1-8 to 1-4 inch, average 1-6. 

Leaves : per culm 4; length of top leaf 2 3-4 to 11 1-2 
inches, average 7 ; second leaf attains 14 1-4 inches, aver- 
age 11; width of upper leaf 3-8 to 15-16 inch, average 5-8 ; 
lower attaining 9-16 inch, average 5-16. 

Panicle : average length 10 1-2 inches; peduncles 4 to 7, 
average 6 ; average grains per spikelet 2. 


1Handbuch des Getreidebaues, 1885, Band II, p. 682. 





102 


9. SEIZURE, SIB. - 


Early foliage dark green, sparse to profuse: Stools fairly: Culms stout 
and erect: Sheaths tightly clasping: Panicles open, large, long: Grain 
whitish-yellow, medium size, long, tapering, fairly plump, usually awned, 
rarely hairy capped at base: Thrashes easily. 


Culm: average height 3 feet 6 inches: diameter 1-8 to 
3-10 inch. 

Leaves : per culm 4 to 6, average 5; length of top leaf 3 
1-2 to 10 1-2 inches, average 7; second leaf attains 17 1-2: 
inches, average 12; width of upper leaf 7-16 to 1 inch, 
average 11-16 ; lower 3-16 to 1-2 inch, average 5-16. 

Panicle: average length 8 inches ; peduncles 7 to 9, aver- 
age 8; grains per spikelet 2. 


10. SURPRISE, LAND. 


Early foliage dark green, medium to coarse, profuse: Stools medium: 
Culms of good size, fairly stout, but often inclined to one side; upper node 
is noticeably hairy on the upper and lower sides, passing around the culm: 
Sheaths closely clasping: Panicles open, delicate, large: Grains medium to 
large, long, tapering, fairly plump, often awned: Thrashes medium well: 
Late foliage light green. 


Culm : average height 4 feet 4 inches, tallest plant 5 feet 
2 inches; diameter 1-8 to 1-4 inch, average 1-6. 

Leaves: per culm average 5; average length of top leaf 
9 inches; second leaf attains 18 1-4 inches, average 13; 
width of upper leaf 3-8 to 1 inch, average 11-16 ; lower 3-16 
to 5-8 inch, average 1-4. 

Panicle: average length 13 inches ; peduncles average 7; 
average grains per spikelet 2. 


C. H. Van Olinda, of Sandwich, DeKalb Co., Ill., intro- 
duced, in the vicinity of 1865, an oat under this name’. 
The plant from which this variety originated came up 
among many oats, the seed of which was received from the 
U. S. Patent office. This variety has had a wide distribu- 
tion. 


11. VIRGINIA WINTER, LAND. 
Synonyms: Grazing, John.; White Winter, J. &5. 


Early foliage light green, grassy, quite profuse, very decumbent: Stools 
very profuse: Culms small, slender, soft, very weak and always recline before 
maturity: Sheaths very closely clasping and quite wooly on edges: Panicles 
open, delicate and slender, not very heavily seeded: Grains small, long, 
slender, tapering, very pale whitish-yellow, frequently awned, base of grain 
rarely hairy capped: A winter oat. 


Culm : average height 4 feet 3 inches, tallest plant 5 feet; 
diameter 1-8 to 1-5 inch, average 1-7. 


1Moore’s Rural New Yorker, Vol. XXI, pp. 298-386-378. 


~~ 
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Leaves: per culm 4 to 6, average 5 ; length of top leaf 3 
1-2 to 9 1-2 inches, average 7; second leaf attains 14 1-2 
inches, average 12 inches ; width of upper leaf 3-8 to 3-4 
inch, average 1-2 ; lower 3-16 to 1-2 inch, average 5-16. 

Panicle: average length 12 inches; peduncles 6 to 9, 
_ average 7; grains per spikelet average 2. 


12. WASHINGTON. 


Early foliage medium green, medium to coarse, sparse: Stools sparingly: 
Culms erect till near maturity when weakness develops; Sheaths tight or 
slightly loose: Panicle large, weak: Grain whitish-yellow, medium size, 
long, tapering, occasionally awned, rarely hairy at base: Thrashes well. 


Culm : average height 3 feet 3 inches; diameter 1-8 to 
3-10 inch, average 1-5. 

Leaves: per culm 4 to 5, average 5; length of top leaf 5 
1-2 to 13 inches, average 9 1-2; second leaf attaining 17 
inches, average 13 1-2; width of upper leaf 3-8 to 1 inch, 
average 11-16; lower leaf 1-4 to 1-2 inch, average 3-8. 

Panicle: average length 8 inches; peduncles 6 to 8, aver- 
age 7; grains per spikelet average 2. 

Said to have come from Washington Territory, and sent. 
out by the U. 8. Dep’t of Agriculture. 


13.. WHITE EUREKA, SIB. 


Synonyms: White Champion; White German, O. E. S. 


Early foliage dark green, of medium size, very profuse: Stools abundantly : 
Culms usually erect, slender; sheaths tight to loose: Panicle open, of good 
size, fairly stout: Grain medium to large, long, tapering, broad-backed, pale 
yellow, or whitish-yellow, quite awned, base slightly hairy capped: Thrashes 
well. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 1-4 
inch, average 1-6. 

Leaves: per culm 4 to 6, average 5; length of top leaf 5 
to 12 inches, average 7 1-2; second leaf attains 16 1-2 inches, 
average 13 1-2; width of upper leaf 7-16 to 1 inch, average 

3-4; lower 1-4 to 9-16 inch, average 7-16. 
_ Panicle: average length 8 inches; peduncles 6 to 8, 
average 7; grains per spikelet average 2, the larger some- 
times being enclosed in the suture of the flowering glume 
of smaller. 


Introduced by A. H. Goddard, Fort Atkinson, Iowa, and 
originally from Germany, having been brought to Iowa by 
German immigrants. | 


8 
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14. WHITE SCHOENEN. 


Early foliage dark green, medium to coarse, quite abundant: Stools fair: 
Culms erect or decumbent, and not very stout; nodes usually slightly hairy: 
Panicles open, medium size, dark green: Grain whitish-yellow, medium to 
large, long, tapering, occasionally awned, base rarely hairy capped: Thrashes 
very easily. 


Culm: average height 3 feet 3 inches; diameter 1-8 to 1-4 
inch, average 1-6. 

Leaves: per culm 4 to 5, average 5; length of top leaf 
5 1-2 to 13 inches, average 9; second leaf attains 15 1-2 inches, 
average 12; width of upper leaf 3-8 to 15-16 inch, average 
5-8: lower 1-4 to 1-2 inch, average 3-8. 

Panicle: average length 8 inches; peduncles 5 to 8, aver- 
age 7; grains per spikelet 2 to 3, average 2. | 
Imported from Germany in 1868 by the U. 5. Dep't of 
Agriculture. 


15. YELLOW FLANDERS, P. & H. 


Synonym: Yellow or Golden Prize. 


Early foliage dark green, coarse, fairly profuse: Stools very well: Culms 
medium to large, fairly stout though often leaning; sheaths fairly tight — 
clasping: Panicles open, well seeded, large, medium dark green: Grain 
whitish-yellow, long, tapering, large, plump, broad backed, usually awned, 
base rarely capped with hair: Thrashes easily. 


Culm: average height 3 feet 10 inches, tallest plant 4 feet 
10 1-2 inches; diameter 1-8 to 1-4 inch, average 1-5. 

Leaves: per culm 4 to 6, average 5; length of top leaf 3 
to 10 inches, average 7; second leaf attains 16 1-2 inches, 
average 13 1-2; width of upper leaf 7-16 to 1 inch, average 
11-16; lower 1-4 to 5-8 inch, average 7-16. 

Panicle: average length 10 1-2 inches; peduncles 6 to 8, 
average 7; grains per spikelet 2 to 3, average 2. 


** Berry short, plump, abruptly pointed. 


16. AMERICAN TRIUMPH, GREG. 


Synonym: Triumph, Thorb. 

Early foliage medium light green, very abundant, coarse: Stools very well: 
Culms of good size, stiff, erect; sheaths loose: Panicle very large, open, 
stout, many seeded, medium light green: Grain whitish-yellow, medium to 
large, plump, usually abruptly pointed, frequently awned: Thrashes well. 

This variety presents two striking characteristics, viz: the leaves are very 
long and abundant, and the panicles seem to be much given to smutting. 
In height it exceeds any open panicle variety grown at the station. 


Culm: average height 4 feet 10 inches, tallest plant 5 feet 
5 inches; diameter 1-6 to 1-3 inch, average 1-4. 

Leaves: per culm 5 to 6, average 5; length of top leaf 7 to 
16 inches, average 12; second leaf attains 20 inches, aver- 
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age 17; width of upper leaf 9-16 to 1 1-4 inch, average 1; 
lower 1-4 to 9-16 inch, average 7-16. 

Panicle: average length 15 inches; peduncles 7 to 9; aver- 
age 8; grains per spikelet average 2, the larger often enclos- 
ing the smaller in its flowering glume. 


Claimed by C. G. Pringle, Charlotte, Vt., to be a cross of 
his, of the pollen of the Excelsior, on the Waterloo as 
female. Introduced by B. K. Bliss & Sons, N. Y. City. 


17. BOARD OF TRADE, SIB. 


Early foliage medium green, abundant, medium to coarse: Stools fairly: 
‘Culms erect, and strong until maturity; sheaths loose: Panicle open, of good 
size: Grain whitish-yellow, medium size, plump, short, abruptly pointed, 
very slightly awned, hairy capped at base, smaller often enclosed in flower- 
‘ing glume of the larger: Thrashes well. 


Culm : average height 3 feet 6 inches. 

Leaves : per culm 4 to 6, average 5; length of top leaf 4 
1-2 to 14 3-4 inches, average 8; second leaf attains 17 1-9 
inches, average 13; width of upper leaf 3-8 to 15-16 inch, 
average 5-8 ; lower 3-16 to 1-2 inch, average 1-4. 

Panicle: average length 9 inches; peduncles number 7 ; 
grains per spikelet 2, often apparently one, owing to the 
‘smaller being enveloped by the larger. 


18. CHALLENGE, P. & H. 


Early foliage medium to dark green, very coarse, abundant: Stools fairly: 
‘Culms very erect, large, but weakly: Sheaths loose: Panicles open, large: 
‘Grain whitish-yellow, plump, short, abruptly pointed, frequently awned, 
‘base rarely capped with hair: Thrashes easily. 


Culm : average height 3 feet 6 inches; diameter 1-7 to 
1-3 inch, average 1-4. 

Leaves: per culm 4 to 6, average 5 ; length of top leaf 6 
to 12 inches, average 9; second leaf attains 17 1-9 inches, 
average 14 1-2; width of upper leaf 3-8 to 1 inch, average 
(3-4 ; lower 1-4 to 9-16 inch, average 3-8. 

Panicle : average length 9 inches ; peduncles 7 to 9, aver- 
age 8; grains per spikelet 2, often apparently but one, the 
lJarger enclosing most of the smaller in its suture. 


19. GOLD FOIL, P. & H. 


Early foliage dark green, not very profuse, of medium size: Stools little: 
‘Culms very straight and large, but very long and given to reclining to one 
side: Sheaths tightly clasping: Panicle open, narrow, long, dark green: 


“Grain whitish-yellow, small, short, abruptly pointed, awnless, heavy: 
“Thrashes very hard. 


Culm: average height 4 feet 8 inches; tallest plant 5 feet 
5 inches; diameter 1-7 to 1-4 inch, average 1-5. 
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Leaves: per culm average 5; length of top leaf 4 to 10 
inches, average 7; second leaf attains 15 1-4 inches, aver- 
age 121-2; width of upper leaf 1-2 to 7-8 inch, average 
11-16; lower 1-4 to 5-8 inch, average 38-8. 

Panicle: average length 11 1-2 inches ; peduncles 7 to 8 ; 
grains per spikelet 2. 


20. HOPETOUN, HEND. 


Early foliage dark green, medium size, fairly profuse: Stools well: Culms. 
large, stout, usually erect: Sheaths varying from tight to loose: Panicles 
open, large, Jong, dark green: Grain whitish-yellow, small, short, plump, 
abruptly pointed, usually awned, base rarely hairy: Thrashes fairly well. 


Culm: average height 4 feet 4 inches; tallest plant 5 feet. 
3 1-2 inches ; diameter 1-7 to 38-10 inch, average 3-6. 

Leaves: per culm 5 to 6, average 5; length of top leaf 5 
to 12 inches, average 8 1-2; second leaf attains 16 1-2 
inches, average 13; width of upper leaf 1-2 to 1 1-8 inch, 
average 7-8 ; lower 1-4 to 5-8 inch, average 3-8. 

Paniclej: average length 13 inches ; peduncles 8 to 10, 
average 9; grains per spikelet 2. 


Was first grown by Mr. Patrick Sheriff, Mungoswell, 
East Lothian, England, in 1824, and was introduced to 
general cultivation in 1830. s 

1Handbuch des Getreidebaues, 1885, Band II, p. 690. 


91. WELSH, O. E. 8. 

Early foliage dark green, medium size, profuse: Stools fairly: Culms. 
large but weakly: Panicles open, large, long, stout, dark green: Graim 
_whitish-yellow, medium size, plump, short, abruptly pointed, frequently 
awned, base rarely hairy capped: Thrashes easily. 


Culm: average height 4 feet, tallest plant 4 feet 11 inches; 
diameter 1-7 to 1-4 inch, average 1-5. 

Leaves: per culm 5 to 6, average 5; top leaf averages 7 1-2 
inches long ; second leaf attains 15 1-4 inches, average 13 ; 
width of upper leaf 1-2 to 1 inch, average 3-4 ; lower 1-4 to 
5-8 inch, average 3-8. 

Panicle : average length 10 inches ; peduncles average 73. 
grains per spikelet 2 to 3, average 2. 


22. WHITE AUSTRALIAN, SIB. 


Synonyms: Badger Queen, P. & H.; Barley, O. EH. S.; 
Canadian, P. & H.; Clydesdale, Hend.; Harly | 
Prize Cluster, O. E.S.; Hallett’s Pedigree 
White Canadian; Longfellow, P. & H.; New 
Australian ; Prize Chester; Race:Horse, Greg.; 
Welcome, Sib.; White Belgian, Greg.; White 
Canadian, O. EK. S. 
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Early foliage medium green, coarse, fairly profuse: Stools medium: Culms 
“of large size, weak, and usually reclining or lodging before or at maturity : 
Sheaths loose: Panicle open, large, coarse, long, weak, light green: Grain 
whitish-yellow, very short and plump, abruptly pointed, trequently awned, 
‘base sometimes slightly hairy capped: Thrashes very easily. 


Culm: average height 3 feet 10 inches; diameter 1-7 to 
8-10 inch, average 1-4. | 

Leaves : per culm 4 to 5, average 4; length of top leaf 6 
to 11 inches, average 8 1-2; second leaf attains 16 inches, 
average 14 ; width of upper leaf 9-16 to 1 3-16 inch, average 
1 1-16 ; lower 3-16 to 5-8 inch, average 1-2. 

Panicle : average length 9 inches; peduncles7 to 9, aver- 
age 8; grains per spikelet 2, usually appearing as one, the 
larger enclosing smaller in its suture formed by flowering 
glume. 


23. WHITE VICTORIA, DEP’T AGL. 


Early foliage light green, sparse, medium size: Stools poorly: Culms of 
medium size, fairly stout, usually erect; sheaths slightly loose: Panicle 
open, large, long, stout, well seeded: Grain of medium size, very plump, 
‘short, abruptly pointed, whitish-yellow, frequently awned, short hairs 
usually capping the base: Thrashes easily. 


Culm: average height 3 feet 6 inches, tallest plant 4 feet 8 
inches ; diameter 1-8 to 1-4 inch, average 1-6. 

Leaves: per culm 4 to 5, average 4; length of top leaf, 5 
to 10 inches, average 7; second leaf attains 15 1-2 inches, 
average 11 1-2; width of upper leaf 3-8 to 1 inch, average 
3-4; lower 5-16 to 5-8 inch, average 7-16. 

Panicle: average length 12 inches; peduncles 5 to 8, 
average 7; grains per spikelet 2, larger seed often enfolding 
smaller. 


Distributed in 1886 by the U. 8. Department of Agricul- 
ture, and stated to have been imported from Russia. 


tt Color of berry black. 
24. BLACK CHAMPION, P. & H. 


Early foliage dark green, fine, profuse: Stools well: Culms strong and 
‘erect; sheath tight or slightly loose: Panicles open, rather delicate, long: 
Grains of medium size, fairly plump, generally abruptly pointed; dark 
black-brown, excepting the tip which is scarious and whitish; usually 


awned ; base of grain capped with delicate hairs about 1-8 inch long, and 


sometimes white hairs are on the body of the grain: Thrashes hard. 


Culm : average height 3 feet 3 inches; diameter 1-8 to 
1-4 inch, average 1-6. 

Leaves: per culm 5 to 6, average 5; length of top leaf 3 
to 11 inches, average 7 1-2; second leaf attains 15 1-2 inches, 
average 13; width of upper leaf 3-8 to 7-8 inch, average 
11-16; lower 1-4 to 1-2 inch, average 5-16. 
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Panicle : average length 10 inches; peduncles 6 to 8, aver- 
age 7; average grains per spikelet 2. 


Imported from France by F. H. Horsford, Charlotte, Vt., 
several years ago, where it is known under the name of 
Black Brie Oat (Noire de Brie). 


25. ROUSSE COURONNE, P. & H. 


Early foliage dark green, medium size, rather abundant: Stools fairly = 
Culms of good size, but not very strong, and usually reclining ; sheaths. 
fairly tight: Panicles open, rather narrow, long, dark green: Grain of 
medium size, long, tapering, frequently awned, dirty brownish-black on the 
lower two-thirds, the tip third being whitish; many grains dark dun color: 
Thrashes fairly well: This variety has a very profuse dark green foliage. 


Culm: average height 3 feet 9 inches, tallest plant 4 feet. 
10 inches; diameter 1-7 to 1-4 inch, average 1-6. 
"Leaves: per culm 6; average length of top leaf 9 inches ; 
second leaf attains 16 1-4 inches, average 12; width of upper 
leaf 1-2 to 1 inch, average 3-4; lower 1-8 to 3-8 inch, aver- 
age 1-4. 
Panicle: average length 10 inches; peduncles average 7; 
grains per spikelet 2. 


26. ZONETTE, P. & H. 
Synonym: Grey Houdan, P. &. H. 


Early foliage light green, medium to small, very profuse: Stools greatly = 
Culms quite stiff, strong, slender and erect; sheaths tightly clasping: Pani- 
cles open, rather delicate, not heavily seeded, light green: Grain of medium 
size, long, tapering, fairly plump, deep black-brown, excepting at the very 
tip, which is a dirty white; slightly awned, base frequently hairy capped = 
Thrashes easily: A winter oat. 

Culm : average height 3 feet, tallest plant 4 feet 1 inch ; 
diameter 1-10 to 1-6 inch, average 1-7. 

Leaves: per culm 4 to 5, average 4; length of top leaf 5. 
to 10 1-2 inches, average 7 1-2; second leaf attains 13 1-2 
inches, average 10 1-2; width of upper leaf 3-16 to 11-16 
inch, average 7-16; lower 1-8 to 7-16 inch, average 5-16. 

Panicle : average length 9 inches; peduncles 6 to 8, aver- 
age 7; grains per spikelet average 2. 


ttt Berry dun coior. 
27. HARRIS, DEP’T AG’L. 
Synonym: Burt’s Extra Early Rust Proof, John. 
ynony Y 


Early foliage medium light green, fine, profuse, very matted: Stools well: 
Culms not very stout, short, somewhat weak: Panicle open, small, short, 
quite constant in length: Grain ashy yellow or dun color, very long, slen- 
der, tapering, gray tipped, base slightly hairy capped, awned: Thrashes. 
easily: This is a so-called rust proof oat, and is also known as a winter 
oat. 
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Culm : average height 2 feet 10 inches, tallest plant 3 feet 
9 inches ; diameter 1-16 to 1-5 inch, average 1-8. 

Leaves: per culm 4; length of upper leaf 2 to 18 1-2 
inches, average 7 1-2; average length of lower leaf 9 inches; 
width of upper leaf 1-8 to 3-8 inch, average 1-4; lower 1-4 to 
1-2 inch, average 5-16. 

Panicle: average length 6 1-2 inches; grains per spikelets 
2 to 3, average 3. 


This variety was distributed by the U. S. Department of 
Agriculture, in the spring of 1886, and is said to have come 
from Alabama. 


28. RUST PROOF, O. E. S. 


Synonyms: Georgia Red Rust Proof, John.; Mammoth 
Russian, Milliard’s Kansas Hybrid, O. KE. 8.; 
Red Rust Proof, Gul. 


Early foliage light green, fine almost to grassiness, usually profuse, very 
matted: Stools strikingly: Culms small to medium, fairly strong; sheaths. 
closely clasping: Panicles open, small, dark green: Grain light dun or 
whitish-brown, large, plump, broad backed, tapering, long, usually awned, 
tip grayish and ragged, base capped with delicate hairs which often exceed 
1-8 of an inch in length: Thrashes rather hard: A winter oat. 


Culm : average height 3 feet 6 inches; tallest plant 4 feet 
7 1-2 inches; diameter 1-8 to 1-5 inch, average 1-6. 

Leaves: per culm 4 to 5, average 5; average length of top 
leaf 7 inches; second leaf attains 15 1-2 inches, average 12: 
width of upper leaf 3-8 to 3-4 inch, average 9-16; lower 3-16 
to 1-2 inch, average 1-4. ) 

Panicle: average length 9 inches; peduncles 6 to 7, almost 
always 6; grains per spikelet 2 to 3, often the latter. 


Sub-species (b). Panicle closed or but slightly open at 
maturity, the peduncles being erect along the rachis of the 
panicles, with the general tendency towaids one side. 


+Color of berry black. 
{Berry long and tapering. 


29. BLACK TARTARIAN, P. & H. 
Synonym: Black Hungarian, P. & H. 


Early foliage medium to dark green, profuse, medium to coarse: Stools 
very weli: Culms stiff, erect and stout; sheaths somewhat loose: Panicles 
compact, erect, long, turned to one side, medium dark green: Grain of 
medium size, deep brown-black for lower two-thirds, and light brownish at 
the tip, tapering, fairly plump, strongly awned: Thrashes well: Glumes very 
prominent. 


Culm: average height 3 feet 3 inches; diameter 1-7 to 1-3 
inch, average 1-4. 

Leaves: per culm 5 to 6, average 5; length of top leaf 6 to 
13 1-2 inches, avarage 9; second leaf attains 18 inches, 
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average 15; width of upper leaf 7-16 to 1 inch, average 3-4; 
lower 5-16 to 11-16 inch, average 1-2. 

Panicle: average length 9 inches; peduncles 6 to 9, aver- 
age 8; average erains per spikelet 2, 


This variety has been cultivated for many years in the 
low-lying districts of England and Scotland. 


30. MOLD’S ENNOBLED BLACK, THORB. 


Early foliage green, of medium size, fairly profuse: Stools rather sparsely : 
Culms, large, “stout and erect ; sheaths loose: Panicles turned’ to one side, 
compact, he: avily seeded, medium dark green: Grain blackish-brown or 
dark burnt brown for basal half, and balance a dirty brown-yellow; long, 
tapering, of medium size, much awned: Thrashes very easily: Glumes quite 
prominent. 


Culm: average height 4 feet 2 inches; tallest plant 4 feet 
10 inches; diameter 1-7 to 3-10 inch, average 1-4. 

Leaves: per culm 5 to 6, average B: length of top leaf 5 to 
12 inches, average 7 1-2 - second ‘attains 15 1-2 inches, aver- 
age 12; width of upper leaf 7-16 to 7-8 inch, average 11-16; 
lower 5-16 to 5-8 inch, average 7-16. 

Paice: average length 10 inches; peduncles 6 to 8, aver- 
age 7; grains per spikelet average 2. 


This is said to be an improved form of the Black Tartarian. 


++Color of berry whitish-yellow. 
31. WHITE RUSSIAN, GREG. 


Synonyms : Japan, Sib.; White Novelty, Sib.; White Rus- 
sian Impr oved, O. H.8.; White Zealand, Gree : 
Yankee Prol ific, Ever. | 


Early foliage medium dark green, fair size, profuse: Stools well: Culms 
erect, fairly stout; sheaths tight: Panicles turned to one side, compact, long, 
medium dark green: Grain pale yellow, medium to large, long, taper-pointed, 
slightly awned: Thrashes well. 

Culm: average height 3 feet 6 inches; diameter 1-8 to 
1-4 inch, average 1-6. 

Leaves: per culm 4 to 6, average 5, length of top leaf 4 1-2 
to 11 1-2 inches, average 7 1-2; second leaf attains 19 1-2 
inches, average 16; width of upper leaf 7-16 to 1 inch, aver- 
age 3-4; lower, 5-16 to 5-8 inch, average 1 2. 

Panicle: average length 9 1-2 inches; peduncles 6 to 8, 
average 7; grains per spikelet average 2. 


{{Berry short and abruptly pointed. 
32. EGYPTIAN. 


Early foliage dark green, fine to medium, fairly abundant: Stools medium: 
Culms large, ‘but somewhat soft, and not quite as stout as White Russian: 
Sheaths loose: Panicles slightly turned to one side, very long and compact, 
heavily seeded, medium dark green: Grain whitish- -yellow, very short, 
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ee abruptly pointed, rarely awned, sometimes hairy capped at base: 
lowering glume of larger, sometimes enclosing small seed in its suture: 
Thrashes hard. 


Culm: average height 4 feet 3 inches, tallest plant 4 feet 
9 1-2 inches ; diameter 1-7 to 1-3 inch, average 1-4. 

Leaves: perculm almost invariably 5; length of top leaf 
5 1-2 to 1¥ inches, average 8 1-2; second leaf attains 18 
inches, average 15; width of upper leaf 1-2 to 13-16 inch, 
average 13-16; lower 3-16 to 9-16 inch, average 3-8. 

Panicle: average length 12 inches; peduncles 7 to 8, 
average 8; grains per spikelet average 2. 


Species 2, Avena nuda, L. Thespikelet contains one or 
two or more glumes than does sativa, and the flowers are 
more widely separated, as the pedicels of the flowering 
glumes are more elongated. The empty glumes are longer 
than those of sativa, and at maturity they are unable to 
hold the flowers, which to a slight extent hang pendent 
from the glumes by their angled or elbowed pedicels. The 
berry becomes easily detached at maturity, and falls ina 
naked condition from the flowering glume. Empty glumes 
very large. The main axes of the panicles, and peduncles 
of spikelets, delicate and wiry. Panicle spreading. Color 
of seed white. 


33. CHINESE HULLESS, GREG. 


Synonyms: Bohemian, O. E. 8.; French Hulless, P. & H.; 
Pringle’s Excelsior Hulless ; Pringle’s Hybrid- 
azed Hulless, Sib. 


Early foliage medium to light green, medium to coarse, abundant: Stools 
well: Culms medium stout, erect to maturity, when they are very apt to 
lodge: Sheaths somewhat loose: Panicles open, large: Spikelets rather 
loose, pedicels of individual flowering glumes quite long, and the latter not 
usually awned: Glumes long and very soft and delicate: Grain small, cov- 
ered with minute hairs, and falls naked from the glume when thrashed: 
Thrashes hard, and cleans with difficulty. 


Culm ; average height 2 feet 8 inches; diameter 1-8 to 
1-3 inch, average 1-4. 

Leaves: per culm 4 to 5, average 4; length of top leaf 4 
3-4 to 14 inches, average 9 ; second leaf attains 17 1-2 inches, 
average 14; width of upper leaf 3-8 to 15-16 inch, average 
11-16; lower 1-4 to 5-8 inch, average 3-8. 

Panicle: average length 7 inches ; peduncles 7 to 9, aver- 
age 8; grains per spikelet 2 to 5, average 3. 


A very careful study of the different named hulless oats 
sent to the Station, has convinced me that all are one and 
the same variety. 

This oat has been known for centuries. The Chinese, in 
writings dating back to the seventh century, refer to a 
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hulless oat. Gerarde,! in 1597, writes of naked oats grown 
in England that ‘“‘immediately as they be thrashed without 
helpe of a mill become Ote meale fit for our use.” 


Species 3, Avena brevis, Roth. Spikelets almost invari- 
ably two-flowered. Flowering glumes furnished with long 
stiff, knee jointed awns, possessing hygroscopic properties 
of moving under the influence of heat and moisture. Grain 
stout, united by a slender pedicel. Panicle small and 
slightly turned to one side. 


34, FLY-FOOT, P. & H. 
Synonyms: Short; Pied de Mouche (French for Fly-foot). 


Early foliage light green, fine, profuse: Stools fairly: Culms slender, rye- 
like, not very stout, long, erect till near maturity, when they appear weak 


5) 


and often fall; sheaths very tight: Leaves narrow: Panicles partly to one 
side, narrow, small: Grain of peculiar grayish or slatish-black color, small, 
slender, tapering, short awned: Flowering glume often crowned on the 
parts about the awn, with short delicate hairs: Late foliage and panicle light 
green: Thrashes fairly easy, and many of the awns break off. 


Culm: average height 4 feet 6 inches, tallest plant 5. 
feet 1 1-2 inches ; diameter 1-10 to 1-5 inch, average 1-6. 

Leaves: per culm 4 to 6, average 5; length of leaf 3 1-2 to 
12 3-4 inches, average 8; width of upper leaf 1-4 to 9-16 
inch, average 3-8; lower 1-8 to 8-8 inch, average 3-16. 

Panicle: average length 8 1:2 inches; peduncles average 7: 
grains per spikelet 2 to 3, nearly always 2. 


This species, of which there is but one variety, is culti- 
vated in the mountainous districts of Europe, asin Auvergne 
and Forez, where the country people call it pied de mouche,? 
or fly’s legs. Avena brevis is also cultivated in northern 
Spain.? It was supposed to have been first introduced* into 
England from Germany in 1804. 

This oat thrives in very poor soil. In France it is some- 
times called ‘‘ Hay oat,” being used for fodder. 


CEREAL STATISTICS. 


The following table gives in alphabetical order the dates 
of planting, vegetation, panicling, blooming, and ripening 
of American wheat, oats and barley, and their synonyms. 
The number of days from the vegetation of grain to ripe- 
ness of seed is given, the spring varieties being in one 
column, the winter in another. 





1Gerarde’s Herball, London, 1597, p. 68, chap. 48. 
®Morton’s Cpclopedia of Agriculture, 1869, vol. 1, p. 171. 
’Heuzé. Les Plant Alimen., 1872, p. 514. 

4Lawson’s Agriculturists’ Manual, 1836, p. 52. 
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re 2g r3 os 
S| WHEAT. 3 t: 4 2 
5 a Su OE ae NS 8 ca 
A a > _ as rs 
1/Bennett ...... Sept. 24/Sept. 30 Jtine 10|\June 14\July 27 
2i\Cal. Blue Stem) ‘‘ 24) ‘°° 30 LOMB FLD 
meneipeamperwirn et 8. BON fF TREE ERR fi dg 
A4\Clawson ...... Su OAe ee SOL tial ih hee aR eOl pete ed 
5|Crystal Rock.. Apr. 16 Apr. 24, ‘* 26)July Aug. 9 
6|Dallas........ 16 PAUL Bose By oe 1s. 
7|Democrat..... Sept. 24/Sept. 30|June 10/)June 14\July 22 
8|Early Rice. or eae (OO) jee Ol ar OL eid 
9|Egypt.(O.E. Ss.) Si Dat Mien Ole C Bitige Lap meee ep 
10} ‘* D’p’t.Ag’liApr. 16\Apr. 24) ‘* 16) ‘* 24/Aug. 4 
11|/Ex.E’y. Oakley|Sept. 24 Sept. SOT eaters arena Lieven 20 
1WFinley ....... hie i nen 1 amare bie cea & 
13|/Fountain. .. |Apr. 16)Apr. 24, ‘‘ 21) ‘* 27jAug. & 
dareneneimp.. > 6S). 16) 6, 24hn 8 26) 6 Bo BR, 8 14 
Woultz Sept. 24 Sept. ole “asl ALK) 410) July 19 
16|/Fultzo-Claw...| ‘‘ 24 20h Oy **y, 18 27 
17itreiger inne... 2 Apr, AGiApr.. 244 17a“) 2ulAug, 2 
18|Ger. Amber. ..|Sept. 24/Sept. 30) ‘ 5] * 10/July 19 
Opes ei eee ae OO em Obes oy Tae 16 
WwenideniDrop..) 6) 240%", BOK. Oy, | Bo {6 Bly *S 19 
Oe oldempetraweie '°)) 244. “5 BO. AU 8 Ta 18 
92\Gorham White) ‘‘ 24) ‘ 380) “ 7 Sf 12) SS 27 
23iGrecian ...... a pane nr ame oy Lata Gh eee 
24\Green Mt. Sp..|Apr. 16|Apr. 24) ‘* 25) ‘* 29/Aug. 9 
25|Heighe’s Prolf.|Sept. 24\Sept. 80} ‘ 7 ‘* 10jJuly 19 
PG une waGhatt, 2415. BO So The 1B f, 20 
Diimeeoditerran, °°, 24). °*,, BO.) “10 °%., 1B. Si, 20 
28|Lancaster..... Cie weoOe ab ates TO To 
29|Landreth..... poe ar OU se lin oy lai, tel od 
20. Martine Amb,;| ** 24))°°*,,30). §., TJ. So) 1a. *©, 20 
31|McGhee’s Red.| ‘‘ 24 ‘* 30) “* 7 ‘* 10) ‘* 20 
32 Samay ites, 24108, BO SA Me hb Be ho, 1e 
33|Mediterranean.| ‘‘ 24) ‘* 30) “* 3 ‘*. 8 “* 19 
B4iMachawronze. eS) 24.5". BO, “.) He Th, **, 18 
35|Nonpareil ... |Apr. 16/Apr. 24; ‘‘ 24) ‘* 28)Aug. 4 
36|Hybrid Med.. .|Sept. 24\Sept. 380) ‘* 5) ‘* 11jJuly 19 
Syirennemnses Mite f 8. 240e'o) BOP 8, We “Sy, TB. ou 
88|Michigan Amb.) ‘*, 25), ‘£. 30). “. G. *% Ty.“ 20 
Mepiaens rol Serbo SU 80ln “a lo fn 1a 46 > BT 
AOIN. Y. Spring. .|Apr. 16/Apr. 24) ‘° 24) ‘* 28)Aug. 14 
AljNigger....... Sept. 25/Sept. 30} ‘f 3) ‘* July 19 
42\Poole:..0...:. Chee ue ME OUT Lae) Die aa Gee is LM 
43|Purple Straw .|Apr. 16\Apr. 24) ‘‘ 28July 1/Aug. 14 
44\Red Amber ...|Sept. 25 Sept. 30} ‘* 85 June 10 July 19 
45\Red Fultz ....) ‘f 25 SO enti series LT pene ES) 
eercowemeciter. 1) 6 25S BON 88 PS AT Qt 
Brodiperaw:, of) “6 \25)..65) 80) S10) fF. 13 
48|Rice ..... SEE i eo LOL ge Olocee mM LOL os sea 
49|Rocky Mount.| “ 25] « 30; “ 7 “ 41) * 19 
BomovaleAustral.| Sf 25). 80) “fT £8 1B OS 26 
RAO M AV | etree 1S eOOL 8: TL Beh yc Bid 
Serrnesian Noss) *§ 25). °§ 80; “Fo Tp fhe 12) FS) 28 
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No. days from : 
Atay vegetation to y 
fe th i 3 maturity. ‘ 
| WHEAT. 2 Pies 4 | || See : 
= | a0 = 3 8, [Winter | Spring i 
7; a ‘sa & a] c¢ | wheat. | wheat. % 
53/Rust Proof....{Apr. 16|Apr. 24 June 27 June 30/Aug. 9 107 
54|Sandomirka. Sept. 25/Sept. 30 9 13 July 27 300 
55|Saskatch’n Fife Apr. 16)A pr, 247° {© Qare ss or Aug. 9 107 
56 eo" Spring! * 8!" te tt agi) 46” galeria ne tetany 107 
57/Scotch Fife. Siu hOl chttias ROLL, aa a LO 107 
58/Scott, bearded. Sept. 25/Sept. 30) “ 9 “ 13\July 22 295 
59 Scott, beardless} | ‘*. 25) ‘* BOL ‘% 10) se {gt hy 300 
60|Silver (Chaff. if: 25) 6 SOP, 181 6c Tapers oe 300 
61/Silver Medal. .|Apr. IG ADT ee 2a ere ae 107 
62 Smith’s Imp’ vd Sept. 25) ‘Sept. Oe Aa lL OF mene 300 
63 Surprise Bodine tees 23 OU: Shes TOTS FALE AT i Raney 295 
64;Swamp....... Aes GOT Ae ta JOE ors iy R.Gr W5th tal Ot easicag teas 295 
65/Tappahannock.| ‘‘ 25/ “ 30) “* 8 “ 138) « 92 295 
66/Tasmanian Red| ‘‘ 25) “ 30] “* 8 « 44) « 97 300 
OM Tueiss. 7 a. 3 MEU aie ee OULYS tae BEL Gen Clee aoe 295 
GS! Travis ye aes Tyee 1d, SOLS aL RS oe mena 303 
69'Treadw’ll,b’d’d| ‘ 25] “ 30] “ 14] «© 931 «& 98 301 
(0/Tr’dw'll, b’dl’ss|; ** 81° ** BOL’ SOI" ee” [Ale ce * 9g 301 
TU Valleue ee. 4 ok es OU pac une C Ue mane Utes tat ALA 
T2Velvet Chaff...) 25] ‘© BO] Sql ce ag ce gg 295 
‘73|Wash’gt’nGlass| ‘ 25) “ 380} “ 19) «© 16! « 94 297 
74|WayneCo.S'le’t} “ 25) “ 380] “ 101 “ 14] «© 97 300 
75|White BleSt’m ‘“ 25) ‘ 380) “ gf « qa} «98 301 
76|White Crimean|Apr. 16/Apr. 24, “ 16] “ 20 Aug. 2 100 
77|W hiteEldorado|Sept. 25/Sept. 30} “ 7 “ 13 July 7 300 
78 WhiteMount’in| ** 25] “ 80] “ 9| «« 415] «© 99 302 
79|White Rogers..|° ‘« 25] ‘* 80] * 412) «© 197] «gy 304 
80) White Russian./Apr. 16/Apr. 24) ‘ 20) “ 25 Aug. 9 107 
81/White Velvet. ./Sept. 25/Sept. 30} “ 10] « 14\July 27 300 
g2\Yellow B. Stem] “ 25] « 30) « | Wi dee ad 6 ei Ba, 300 
83/York Wh.Chaff} ‘“ 25) ‘* 80] “ 9) “ 4g! « 98 301 
-84/Zimmerman...| ‘* 25] “ 30) * 10] “ 141 «© a9 302 
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Be 
< i. 18 
PS OATS Be = oS oS lia 
o aS v vo — 
a = = © = yt ee 
=| = En a S eae ef 
5 = > es BS: rath: ot Sere 
Zz tat ou = A aa ata yattee 
1/American Beauty ........ Apr. 16\Apr. 24June 23/June Re Aug. 5} 103 
2 a sPriumph : sas.) e cy Wuly’ | 2iJuly 
3\Badger Queen .......... |) | June 23)June 98 July 28} 95. 
AURATIOV, bay chcks « sfpt «Sle «si. ahaa) (2 Ae es ey est hair’ 3! Weedate ie 4 pole Is 
5\Black Champion ........ Wey ASHP SN Se SON Oe DUM SUS chad lal 
Siet tee HUNCATIAN) co 4). 5 o ak BN yt SOO OUR eee eLD) e 
EMR AAU LATLATIAN  yss.3 3h... 5. bibs + Ay SOMO LIGLY Obits, us pep kwe 
Siisoard Of urade \.' paca ots 8; aed ae ae vy f ‘¢ Q1\June 26} ‘‘ 2 100 
PO HONUAN tea det ee. a% «,- POS Ee Ol tT Slee a OLY, esau ¢ 
10\Burt’s Ex. Early Rust.Prf.. “© | ‘| ° 12), ~ 16 © 99) 89 
PT ATICCIATiy i. o0/.s Avin'. om )4- tea oad a Se tre Gu cae car peuuiaes & 
DOTA LOI Gis, Ves Ws. Wats 24's ep COT eh! yfh Ol Wer PERE oe. stent ee 
13/Chinese Hulless ......... COO Mg SAn er git SS ORI eae ae Le ae 
14\Glydesdale. 3... sc. +, 4)-445- Llano Hee May SF 2ST ee Mesias ene actly 
MSMR ETVR Ds ap h 5 sins 2s Bef ayake 2 OA ae REAL abate.) Mine Sao ahr 26 fe 
16|Early Dakota ........... eae ho net e cee Ok a eedin tO 
Vitae ir rize Cluster, ..i..:. CDE Le ne) nore th eOw Co et omlage 
1Siieryptianye.o.t . joe vives “aes Ct aw ‘¢ 28\July 1jAug. 6) 104 
Pe VeLOOtr Tes Tires tee Gergodeyy (4! ‘¢ 23/|Juné 29|July 30) 97 
20\French Hulless ..... we te Shatin ne COLL arses Mere ERLE ake 
PU NCEETEIAI GS fk 5 Od Ae Qisiee i *. iter Mipkneene UF Reds ies ya C5, 
22 Georgia Red Rust Proof . i ts POI eo aly ello ao 
BEM BOLL trea 23 oes pene ¥ © 95) * 29/Aug. 5] 103 
ONE SIG Gy 2 ee PS ee or a4" ie See Aarts 2ay "8 28 July 30) 97 
25\Gray Houdan .......... fat : SP Lil, S528 
AIOE atin Gan esl wiee # <tr x90) sn es Ey ‘- 24) ** Q9/Aug. 14) 112 
RATS pian: < Bevin uate 1 lal aes bine sj acd A July 22) 89 
Pee Seen eee yh et ys July i July Aug. 9 107 
Donates 2k. Jt oe es. } = | & lJune 28)June 30 9) 107 
SO Lonstellow 2.40.5 oe. 4. ees a 6 24! S$ Q8iJuly 28) 95 
31/Mammoth Russian ....... i Bie vy 96), “* 80|Aug. 9) 107 
32|\Milliard’s Kansas Hybrid .| ‘“* | “* ots 16) Ae QOr othtuh Oral O4 
33|\Mold’s Ennobled Black...) ‘‘ | “ e626). “hes0le Canali cl04 
SAiMondtch. 2... MRR nts 97] Q8\July 81) 98 
35|New Australian..... Eau: igs COV OA 86 OB ED 2915 OG 
36|Hallett’s Pedi. Wh. Can. on takes beep OR ei 2O esa sii OS 
37\Pringle’s Excelsior Hulless; “ | “ 6 15) ** 25/Aug. 5} 103 
Bois oe Hybridized © .4.4 hah PR dah 66 Sho Sehr fa Ol03 
Soe, Progress... .... hie De (neh © 16)‘ 26/)July 28! 95 
40\Prize'Chester......0..... COP OAL hatha se 25) > f° 291Aug., 2) 100 
Geren RGELen Nn) aes k Ss B SEK ASS | 6 Q4) §* Q29i\July 30; 97 
MP UME LLORBC N02. she 3s oes + Pea dE Wineps CO Dh 29) waell 2907 196 
AsiRéd Rust Proof....*'..... Stak cile bem 8 FAB Sn QO! ots 9T. 
44,Rousse Couronne .... .. co} 86 OBL S* 29\July 2Aug..10)¢107 
FEN eo) 1 221 | le i a ns 66 OA} $6 17 June 28)July 30) 97 
I OITUOGN xo sos ds cee woo ws hy 6 24) ** 26 June 29)/Aug. 5} 103 
RB PUTTISOE. is) os oe iS OA 66 Ot July, 1) fthyai6[e104 
48 Virginia Winter ......... “ “ 26July 6| ‘ 10) ‘ 14] 110 
49/Washington............. x ‘© Q4\June 24\June 29) ‘* 5] 108 
HO MVeloamed.. Js... ee A 66 QA) $6 Q3Bi 86 QHiJuly 28) 95 








51) Welsh hs Oa} S$ Qd4t ** Q29/Aug. 5| 103 
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r OATS. Sif Bo ae. eee oo 
3 2 8 c e . |BS 
: a |) .@ | 2 | 3 ee 
a Ay > au = on AS 
.92|White Australian ........ Apr. 16/Apr. 24\June 25|June 29 July 28) 95 
OD) Wate BS IISN ices. os ate - f i be 2) aaa 23) 
54/White Canadian......... ‘ fy 25) ) So 20S See 
55|White Champion. ....... A Fr “¢ 26) |“ 29/Aug. 6) 103 
Bb6|)White Hureka..:.5 ++». 4 + 6 24) SOR eee Oe 
Bry Hite German. it. . kes as % FS te Oke 2G ae nee 
_58|White Novelty.......... vs “ (6. 94) HCG GT tena age 
59|White Probsteier......... fe & “6 24) 8% 9291 4) 6) 104 
60)White Russian........... iN in (S29 July. Ly aed 
-61)White Russian, Improved.)  ‘‘ i ‘¢' 25|June 29)° **° 17) 209 
62}White Schoenen......... a Ae ‘© 23 ‘* 28 July 29) 96 
Bain ite!, Victoria: ge... shen Ay “f 26) f") 2B oe" 20 Aue SG Uz 
DS VV IGes WALTERS vitae ele ats 4 ‘¢  \July 5S July 6 ‘* 14) 112 
moo Winite Zealand, .\ as ssw. « ‘e+ ume 24) 8 ae ae 
o6iVankee ‘Prolifics; iG. . 9s _ e ‘¢ 23\June 28} ** 9) 107 
67|/Yellow or Golden Prize ..| ‘° ee f 211° * 26) July 29)" 96 
-68/Yellow Flanders......... +, A £6. QB eres! 2) a One 
H9\Zonette.. ... «5. hinge ayy ie SA Q1) 408" SON Were 
8 a= 

805 

os) 

: BARLEY. gs) eg aes ze 
2 ® me = See 
= q ap = © CO 
o 8 o SI i= o° 
Ga ay = a om As 
AUR CBI es GAY Cah os) sce. wncws juats Apr. 15|Apr. 22)June 16|July 27} 96 
IASLACK CMSTIAIIN , GhtMl-n asa, ssefe eine te, vate “hs 5. Fd Ol 128 6aoT 
Bi Blacks olless.. he ok cle cee kas on A ‘6 22) 91 
SIR GY BIOTIN oye 5, oake ainsi iS ‘ “f eddio A nQal aoe 
5|Chevalier, Cross-Bred.... ....... nf 7 Aug. 4| 104 
6|Chevalier, Kinver’s.............. he ¥) ‘© 8} 105 
(i@hevalier Scotch lc i... cee epee vi cB} 104 
8iCommon Two-Rowed.... .......| 9‘ de ‘“¢ 16 July 28 97 

DID ante tom. es we cuts aes ebee ka. eS “ Aug. 4| 104 
LOiMorsferdts: Baldi s i445 same $ ? ‘¢ —- 9July 22) 91 
Lidtalless Bix ‘Rowed . 2). 2.502... ie a 66 Bh iS en RAC RO0 
12 Hulless Two-Rowed.............. i i ‘f° | Ohuft ORB 
Asimperial ¢.. Wo. BU Ste by 2 28 4 ny ‘¢  WAug. 4) 104 
14iManghungys i ith oo. a Le AS ir ‘¢ a3July 22) 91 
LO|BLolOw db Qo a eater & oe by Aug. 9) 109 
26/Nepaul ily Qaeh de. 55) eeey eee oy Hf ¢  16)July 22) 91 
17|Pringle’s New Hybrid... ....... i ah ‘* 16/Aug. 4) 104 
18|Scotch Two-Rowed.... ......... af ‘* 6 dd oS 419804 
LORS Ori Nee. hy, OR 5 ee rd ek . io ‘¢ 14) July 22) 91 
20\Sweden {Improved....° .....0..... * im ‘© 27 96 
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TILLERING IN CEREAL GROWTH. 


What is termed tillering in some localities, stooling in 
others, or both, in the same region, is the development of 
shoots or suckers from the root or base of the culm of the 
plant. This characteristic 1s especially striking in the grass 
family, a cluster of many shoots arising from a common 
center, at or near the surface of the ground. Among our 
agricultural plants, barley, oats, rye and wheat are the 
ones most given to tillering. In these classes of plants are 
many varieties, possessing certain habits and modes of 
growth, and having special developments peculiar to them- 
selves as individuals. In tillering is this essentially true 
and of so great importance does the grain erowing farmer 
consider the tillering in the varieties he wishes to grow, 
that this feature has great weight with him in the selection 
of the variety. Other things being equal, if one variety 
produces five stalks on an average, to another’s ten, the 
latter will prove far more profitable for the farmer to grow. 
With a view of obtaining comparative figures of the _tiller- 
ing habit in our cereal varieties, barley, oats, rye and wheat 
were planted under conditions best adapted to this study. 
Though these conditions were not such as are found in the 
field, considering that the varieties had equal treatment in 
every way, the figures resulting have just as great a rela- 
tive value as they would have had, had the plants been 
under field culture. The seed was.sown in rows two feet 
apart, each grain being placed six feet apart in the row. 
‘The winter wheat varieties, owing to the srverity of winter, 
suffered from cold, and the plants did not attain the robust 
development often seen, yet this did not interfere with 
their completing their growth, tillering well, and producing 
large, stout heads. The barley, oats and rye were restrict- 
ed in no way in making a perfect development. The fol- 
lowing tables give the number of plants counted of each 
variety, the one producing the maximum number of shoots, 
the minimum number, and the average number from all 
the plants. The varieties are placed in alphabetical order, 
and in cases where different names are the same variety, a 
duplicate numeral is used to designate the same. Noculms 
@ere counted that did not produce a panicle. 
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BARLEY. £ 3\8.2/9.8) 2a 

u Sl SIE S| 58 
ra ZA aS aisslas 
i Adams's Heavy SOE. RIG TISS. Milieu, 70 | 22 | 38 |10.68: 
Oo Placks Hullesse jai. eo cyears ters plage raby: ba ete wea 65 | 138 1 | 6.0L 
oye Seri Nenen linn: see: be sipped tet ved = Mobare 44] 26 | 38 |12.52 
CS SRT LOR SUP ES iter e 42 Von xian. Gaps ie afta cae 79 | 23 3 (11.338 
BCOMUIGH LE WUILOWEO (facie sus Le wien ee ete ee 59 | 41 6 |15.83 
6iCross-bred ‘Chevaliers. oie y. Uh | aOL, Sica 38 | 24 3 (11.52 
Wi Danisix, 200 830 STULE SAP) FR eee. ey AP 43 | 17 1 |, 8.387 
Siinbless/Dwo-Roweths: tracy: aacyaes $s orem s bye toemee i 43 | 22 1 |10.25. 
9 ft Six STIS SOF ES Us NRE ABP re 44 | 16 3 | 9.36 
tM Horstord’s* Bald. ..i5 aioe g oe et oe ei eee 45 115 177-28 
Puiiperiatescat, Tae, va geist ae de ay Bae Pt a ea 1 59 | 14!) 1 | 7.80: 
12/Kniver’s Chevalier. t/.0% tT CL. oar (CALE IOAR: 41 | 25 4 111.87 
ToiManshony.O7 8. IG Tos Gi) .jeret Peeds colt Large 63 | 15 Le h6.87 
PaMalonor ase are aides vou sabe ere treteea seetel 43 1 \100b eae 
TIEN CTPA sit einstein bese Siete nel aia ne gh a a 24 |16/] 2 | 8.838 
LOI Pring }o's Ne We LEV OTe 1. tere ia ome oy wi eee eta 51 | 24 | 4 |10.45 
T7iScotcly Chéevalhter’ k 7 fe. Sea Pee es Seeger 30 | 39 2 {12.33 
18 ‘i -IPwodRoweditl, SV Gi MUA Sree. 65 | 25 2 |10.96. 
19SixeRowed Blackie) esih sows... Gl kiss ee 2 | 18 | 10 |11.50- 
SOSpring} - stersyk «eis hy sGk Be Pees SAE eae 46 | 25 | 3 | 8.54. 
21iSweden Improved 4.04 sgt. deck tase aces eae aad ok 45 | 40 | 8 |11.88: 
OUT WO-TLOWEUs DIACK 2. ahs ita.c 5 5 ash bone Iie, Cee oe eh ee 23 | 39 | 11 124.73 
25 Vermont Champion st. 0% pet oe teu vip wale canoe 111'15) 4139.90 





Grouping the two and six-rowed into their respective 


classes, we find that the relationship they bear to one an- 
other as to the maximum and minimum and average num- 
ber of culms per plant, is as follows : 
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2 \Six a SAAS RSE AYE A 1s bap Al a ALN Le Ne fa 18.00} 2.75} 8.97 
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3 A MA AHNIEL EDEL + esha Seton rn Mig eget a DEM g WR 54 
SURE REERC ETE IOS Fike Gk awk wh hw lye We me kad abe ee 43 
PT RRA A LW RAL OR Ay ere ieee a soe rete 54 
PI MMRITIIOTN Sil eee LARC NERC ooo veeew aos :| 59 
PRE LM OTIONY 29.050 Uh aU AR EG Chance taki 27 
PIE OTRMTIHUINICD Ca Ci KA vinlgie cw Vleck eld a 50 
RIM ANOWE Fon Ca ACU hy s oheocstanerecn ees MA 43 
MET ONTR UL MET L La ca ck kegttdevdns odo cn lw Aen nk wa 25 
episures Extra Karly’ Rust. Proof, 26... ......0% .doiv on 60 
Co AIO 000 IGE SS 0 UA 7a 38 
PMI OETA re awe sk ELUS A oh SO weet . | 54 
NI ISS 9 SOLBTG SELE || BO 12 
ST TSE 8 OE ROP as ae ed nea ne 67 
EE MWR GT MCR soe chi feh GL SIW ail edesayedede adds ieee reeiae 49 
RM IMEUT AT. WA. SMe ves Gh Am Am Waele Mela bee ott 56 
ON REN ERY) CRUISE 2 OA od. sal ta \odk pene neshind ure verante bo Stee atte OU 
SE MMRE AERTS S IAAT io ¥ Gs as vgs SS lin sft sts na we a SNES 61 
POU UMM OEE A oon sb otscech aes senaesvateasarevell Worn Voheks hc karieli« ..| AT 
FO LUG NO I id ele EE iS 30 
LS ALTE ial a Suan ERR: eth ea a 54 
Pop earenitvOd rust PTOOL,) Bon lec eke esc cen 49 
EUS De Atala Senne be All Aled et Sage en a 56 
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28/Hallett’s Pedigree White Canadian, 24........ ...| 48 
29 Harris, IPTC Mes ues eater oe AE | be eae PE! hee Rs ree nee 
I Ee aie! slo ios Sle, gat ales om Rates «2 55 
PU rere ans. eee yd rt. eats ee ae 51 
De eee OM eet ss oe el ore eke he oe 59 
338:\Mammoth Russian, 27........... eo Ta oes eat ay 51 
Peat eames FLY DPION 1. oe ide ees. 37 
ep mormesmnnOuied (Black secs ceaced ieee lsc deed vares 50 
DOPMRERICUMEE MO icine ada ci berisraterdahbatiata: 63 
PMU EEATISUIOIPAD WAL wey acc eee eda ya dase dd eek dah 47 
$8|Pringle’s Excelsior Hulless, 80......2. 63550000055 31 
39|Pringle’s Hybridized Hulless, 30 ................. 29 
SAIS SMUUODTCRS a Sao 6. ce a disde ds (nd balccods et 51 
NRE CERCOCOE OS US Pelton deci Daa deda dad leaded s 36 
SERN ETPLGTN IN Sy 1H Sg aa cid hal oh dd, divs uhin Sols anaes vabaroe syechak mea 52 
ERE ee Cae tana | LeU L eu 70 
SIS oo Lick gO Ra WS FD? a 36 
SE ER FUTODUC ee ee ea, 54 
(AT iis COPCv AES ba sieht ele a Miah I eB Ma aR as 53 
a7mciigenen ty Sera HORIED, ret alt: TAD AFF, 50 
Bmerenyerci. (i) ieices MCured stk dascle wttesak per. x) 61 
BRS TISO oh Ce a de etre chs «9 goin Ka Meg ¢ lappa tinted 49 
MTS OE ook BEEN 6 sisi Ra hls coped clgie ny tke ¢are pass 60 
REN IU VO, ae cs ear ee sts cs wisp «ame sega © he 6 54 
MMPReaUISHTEOH 2s, Seer tees oe OS OEE TS | aE 49 
SEM eICOMO NOL SY SY MES TUIED OVE Sis 71 
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13.66 
22.55 
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18.56 
29.16 
16.84 
11.94 
21.00 
10.28 
14.59 
18.10 
12.06 
11.37 
24,25 
24.23 
24,14 
28.20 
12.32 
15.60 
31.86 
27.18 
10.12 
38.01 
16.43 , 
13.47 

9.75 
48.35 
39.138 

9.96 
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15.38 
15.89 
12.538 

9.80: 
15.26 

8.01 
40.085: 
23,20: 
24.00 
12.08. 
14,27 
15.26 
10.12 
28.46. 
14.34 
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K » |5 to |5 ool © Oo 
3 OATS. Blas |es| ea 
E Belk 5 te 5/58 
= Sa(so pem| eo 
Zi it ole 7 alas Aol a's 
PALO b iat. 3 BO ew addons ahah bee payne re 51 27; 618.60 
55|White Australian, 24 ......--e.e ee cree rece eres 60 21; 2) 9.51 
56/White Belgian, 24.......--+--+-eeece cere cere eeee 53 23} 3/10.26 
57/White Canadian, 24.... ....---2 22 cece e eer cers 70 32| 2)12.52 
58|White Champion, 21...........-- essere cere ee eees 52 31 4/13.00 
59lWhite Eureka, 21........ .2-- cece cece ere ceceees 60 35| 4/12.80 
GO White. German, 21... ke eb eee see cee n semer ee 60 35, 413.53 
61| White Novelty, 29.. 2.0... -e-- eee cece cece cece 66 47|  3/16.07 
62|/White Probsteier, 19 .. 1... ..-ee cece ree eeees 62 { 386) 414.08 
63/White Russian, 29........- mee LF eee ge eae 65 26, 414.92 
64/White Russian Improved, 29........---++++++-e5 65 33) = 4;15.23 
GB White Sclioenen =). 0... o-oo were here eats encore 63 39} 1/138.638 
BErW hite VACWOTIAN. cc bene peeve etn vee aidee an ee ae meen 59 18} 2| 8.59 
Ov. (ot NR EWinter (80 0 ea koa eee re a 2 alee ae 59 71|  3)/28.10 
OS Ate Zedland yen, snk vee d eee en bathe eee am reat 51 37; 718.00 
GO'Zonette 25, heise» oop ower ee ene ese erie e hm cam 39 | 185) 16)/63.84 
70\Yankee Prolific, 29.........--.eeceecercerecnces 70 23) 6112.95 
71/Yellow Flanders, 22... ......-.see cece cece seeee 49 30} 816.30 
Wo) 66 ‘or Golden’ Prize, 23. eer neue bene ea rier .| 63 23| 3)/12.46 

Average’e: oc. bind ges baer pers tes a oieae 39.1315 .43/16.31 





Grouping these varieties in their various classes, the fol- 
lowing figures are obtained: 














Se tes = bee i 

GROUPS. a 2| 2 e| bos 

: Sig o| 35 
© Smile = > 
Z as SsiaAsi<as 
Sa Opens panicle wf... 456. ls. sie dels cae: is Mee 39.95) 5.49)16.33 
9\Side Toh id 1: Gl SCL ee eg MD erer ue eho SF 33.44, 5 115.00 
RT lens LOPE ines cola 4 foam ass As Uae es era ee 35.60} 8.80)19.01 
BP Re PB cn oh 2 cS dh clan win eee ee 39.55) 5.17/15.96 
Pita cles. 1H OS ahi: c ncca. 0 cleo a asm eee geet es ae eee 66.83) 9.16 30.29 
66/White or lightidun ...........+s.secnyees pags s se 36.62) 5.09)14.89 
TA ter! Sk 2 BEG ee edd ces hanna aini es Se 73.18)10.36/34.41 
BAlBammers si es ee a Sie dikiete seed al ew Rae 33.00! 4.54/12.88 


The above figures relating to the percentage of tillering of 
the different classes of oats, are both interesting and valu- 
able. From them we learn that the open panicled oat aver- 
ages more fruitful culms per plant than the side panicle, 
though the difference is not striking. The hulless oat ex- 
ceeds the hulled in tillering to a noticeable extent, while 
the black oats produce over two culms to every one of the 
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white class. The most remarkable variation occurs, how- 
ever, between the ordinary and so-called winter oat. The 
latter tillers far more than any of the others, yielding nearly 
three for every one of the summer oats. The Zonette, a 
winter variety, produced on one plant 135 culms, each 
bearing a panicle. It is well to state here, however, that 
those varieties producing the greatest number of culms, 
have small panicles, and are not meritorious for northern 
latitudes. 
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Ee |s or . bo 
- 39 > 9 
NAME. S2lg-6 2-2] oe 
¢ BS/kS fas| ss 
7, > au Ss ee) S ee) be Be) 
PCIE POD TINY Jd 3). 3 3.4) ses yo AOA BOTRALUNS 25 |; 18] 3 | 8.40 
SUREMEEEIRM MO MS PU ere ax Vedas. c,. albcesd,o,0ce.'oracaade OE 20 | 41] 4 20.50 
COS a OEE spl iss Alen 42} 181 2! 7.57 

WHEAT. 
Mi 3 = Laue 
5 2 gf 5a om 
NAME. Bales ES £5 
Zi ‘a AM let = ail 
ee ANC, Fo ate Pads ois owt atswicawne' oe 23 | 58 | 14 /87.26 
2 if POUR Pats ot afal a eae alte 4 a eee .| 38 | 48 | 33 [88.83 
MME MME) ig a hahaa! Gi nfa'dl oat do we hcidwiniehs! nlaseteln « 35 | 23] 4 |10.34 
BCA Tee es SOR ok oe dae de Hee ....| 26 | 44] 4 |20.28 
Meeroiaunt citiybrid) No, 15... ...ceak ene ees wo. a} S407 390) Th 121016 
6 ‘ Gc AE Cg ie PAR ANE So cu Wee ME 27 | 29 | 5& |15.78 
a if i Resin Oana ee Ve Vee atte ee 37 | 28 | 4 {15.91 
Be eOUR dL PE. dawn vase cas dl. wale miwtane 27 | 37 | 7 /18.96 
mB RO BLETI Ooo levy so wie ou pcnaie ces $2) 64) ob Quy" Ti28 
Dem SS DOT os ia wk ho kealad wn edanske 27 | 28] 2 |11.40 
EES LSE Se ORAS SE ange, Hi a Nn 35; 88] 2 {138.80 
PRO RR TOR ee ae a ulate mae wae ves MOCDR TI NOL 3 /11.20 
ETI ges ig, eal a et emt GO ee 25 | 387 | 1 114.64 
Re ea MER MPN Ed oily args a bcs vas vues ne 12 | 18 | 38) 9.66 
OSHS OSS a i a ele 25 | 16] 2| 7.32 
16\Egyptian (From Dep’t ofAg’l) ..........0.... 000% 33 | 28) 3 {10.30 
17|\Egyptian (From Ohio Ex. Station) 5............. 40; 16] 1 | 8.50 
LOM ok al. anal wars wang 6! 77 | 18 |48.838 
RUNGE rae cc cy koe ck ws anew ep sce OA 18 | 41] 9 /18.00 
oe mpeautre Dlanc barbus. 2 et 20 | 41] 2 (22.65 
aS TS da) CEL A eo toy eae Be edyicha Niven eG) Peet ice) ROMEO 
meee Se ATURrIe Se tied eer Re eh eed o 9} 44 | 23 |31.11 
Bemrreneativ Oakloye Quo eo. oe ie lp esda been sc eds 14} 16: poser 207 
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WHEAT. 
S Sys 

5 Bu/5 sl ex 

NAME. 26; 8.818 8) a.8 

: EE Beles 58 
i te Aoi a sla Sl 
AIF INLOY, Sach» wewiescderoaes «Sesh. Slide Pakias Mee 37 | 14 | 3 | 6.75- 
Be) AUR LEAL AL eo aira WSK was nsech So re oe Bie le aieene ee oa neee a 36 | 42) 8 |\23.69 
SAU ROR CHS ATE BT UAL,, GhiGe Kula cis los Oh hae ay ee nities i al 35 | 48 | 4 (22.91 
CAPM UB ESS By le ws ib stale bey eS Deke tn ae Rota rea eatdne ales ee ROL am 34 | 14 | 2 | 7.82 
28|/Fultzo-Clawson...... eres. Fl arene in rat, ote 47 | 18 | 2) 7.53. 
BRI OLES Qi ee rg acts ah von the» Es baie tonal oaly Mix ele ce ame 88 | 43) 4 {19.71 
SPU ALPE T ATES IN IUD 5 jst. tas ni cmtn th tah bie aig Seale ~seeel ZL | 22a Beare 
SliGeld Dust..9.. Sh... eae ha tees rig catty tans te cree 18 | 304 2a ea 
PeIeE GUC ALOT) MER Leo ccuuile alaie es ovis ig Wrelb: sin plague eS 50 | 16) Dae te 
33/Golden Straw, 10....... ao aielaritin cei a sige mean wef Oh tL) eae 
Oe Grr at Wy tee FO bs 2 S.4 a kek ee sete We ees eae 42); 17; 1 | 7.09 
SPICE TCOISEE ATOR MRSS oa sue sus venti ig reel lie gota ee ae 44 8; 1 | 4.86 
BOAsTeN MOUNTAIN OTIN Gy LG soc 7 iPaolele a mietdin a Salah eee 35 | 381! 4 {16.77 
OiiHallettistOriginal Pedigree Reds)... .:.sisatetetesarete SEL a a Oe 
Bomrallettis Mictotin (White. oc. reb nad wten lanetate s nteat hires ete 1 | 12 | 12 {12.00 
DO ELEISNEBETOUMEE, (isis 25, synntn Gia myomers Wie eoalete atevatesy estat Pe 36 | 14} 1 | 6.41 
SOL ELOTI BOT, DTU cos Biss Bie Sto WMI we aiete iligin eee ee 26) Ti See 
20 Munearian, Waite Chall eens. Yee y aan ae 54 | 380) 1 |11.72 
42ilinported Mediterranean: . . any)tnc ease eee nee 3 8 | 5 | 6.38. 
ACSI LAT COBLET 1S iW cat g! Uden arene ota cap ars eae age cee el 42 10 Lr ee 
edihandretay Ty sn cs bist ag eos ama eee 41): 27.15 Tai 
ASML 0 i) a ig lal le cae a re See veg 9/ 1 | 4.00 
46) Martin is,sAmbers lls. vale Vater. a i. ge eae ae eee wa 40} 21, 1 | 9.25 
i GS EE Gs TR dp Weg ernie, tag ee Se et ae 29 | 18 |) 243800 
SUVA ABNS BVA TEAL Gein 'a 51 sikh ate mre pce Me ee eens i aie 18°} 21) 11888 
EEL OC LOT TVIEN ING I, ts acs s.o'k 3 us eeieiiyne cea a te an 34; 15] 1 | 7.28 
UROL SULIBESTANCAD JY DIAL ws clk bk ose get mae 30.) 18.) 2.) Sane 
SEN BETA OM LUC c5 hohe cit he ne oc =, fe, Sif pr nA na 46 | 30] 2 |12.28 
AMM ORI on meh mh er; tT on Sale pant heen weave whe 382 | 22 | 1 110.00 
BaMEller’s Geneste Prolitic &. . ceccicess ors vives tears teavercrale es 26 | 23) .1-) 66 
Rea Os :Y OP Re PO RLEN . Bicle a wie bint bs oo ceainw ater ors ee ea 30 | 49 | 8 27.83 
EUAN ETOT DE, A Wie «eis ccaiy. wish olaeyniat A ake nidben nate alive Reid 46 | 23] 4 |12.28 
PE ICOT AROUND Bee ai aS so, lst oat see ncehshatararmehe new ae eee 32 | 45] 38 [21.87 
57|Pologne ou d’Astrakan...... hvge dd delta ntat hoe oh 20! 25] 5 /12.90: 
OEE ACRE RT MN Ae fos alsa es svsty di dave a Alb sf adie A acne 39 | 15 | 2) 6.71 
59|Pringle’s Green Mountain Spring, 16... .......... 26 | 80/ 2 |14.80 
COE Wipe TmeITt ORR boss ass 0k ald Herneeeh ale LIS 864 OTS 
Pid EAR CTIA THN ORE ss TOR tlc x cpp tcouh iad stadvapanhnsdah sour lap eaat a eee ie 89} TRS ee 
Goede Ful tay. 7. Soho wa few « fase ie mr san a dca oie 29 | 24) 1 {11.41 
GEIR UNT equ Ger rammeany a/5.u x Wars warsletdiseed ssanenterns “can eieeae 20} 17) 1) 8.60 
GUbedlSirant, 7; Gis wiel neon Rea eakrie a eaten 1 | 24 | 24 |24.00 
EEE ellie ys Ea ra De Boo sans a cr grorin calc! anh ebb nancy ~o.f 29 1 TEU Uo 7206 
GOOG BBCI, 2h ET oo eeu siel soy tele Fe me phen'ershch che hue 29 | 22) 5 112.03 
OUoyal Atstralian, 96 cgi. ligt a 37 | 18} 3 | 9.72 
GEAR Ushi ean Maye OH, | csiecsrayescigrerstceevahes Aiyhrsunets woes MORNIN 44); 18; 1) 9.72 
SDA SEP POOT 610) or hcpintanisisantes inbstnta tan ieee etal! evi GRAN y 35 | 55 | 9 (26.91 
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| w 15 60/2 a © ep 
| NAME. 3 #68 \g.8| Bs 
| ‘ Salk S ta s0| & 3 
‘ Bales (gS) 28 
Z iy Zales JS isl ‘a 
70|\Sandomirka........... ie Coe LPO e saa Seve oat 1 Te Game 
feieemaccie wan reds. 0. ee ey ee OAS al*)''62 | V7 129.388 
Pemegkaucnewan Spring, 14. ie Se cle kd 29 | 47 | 38 (24.41 
ae te aia ay ala Mon beck iam oo | 14 1 | 6.71 
RITE ELON alec ities a cht uy minh ca ah Ladle. aces 24 | 53) 9 |30.62 
MMGOWE (DEALUOU IR TRIG LP OR lw do | -14.)° 115.67 
BICOL (BINOORINY? LT MT LET le loda ns 40 | 265 1°}79.07 
Rene rare ORiie ol eN o/i id EE Cal A ml th 1D) et 156/00 
Hh ONS TRU TNG Pr Fe MI ey a re 385 | 14} 2] 6.11 
PRED S POR ihe oo 2 Mtl RL Or ee als wea eR saa Gm 29 | 40] 7 (24.87 
ER ATUPTOVERL UY tee et i wees cme 7 15; 1 | 6.62 
Osh 8S VOT Ae Sa ing SGN ck 0 Cake A a A 46; 13; 1] 5.41 
Patt. qs LOM ROTTER ak ee 31}; 15 | 1] 5.06 
PO DENANND Cs... eee tai Mo KR Aa 25; 138] 1 | 4.68 
SUS IN ATIAD OCLC I SELL, LS Ae Wiley Amine Cahn 35 | 16] 1 | 5.40 
(Lp a 0 elie ia A aE NED Pa a ate .| 49 | 25 }-1 | 9.12 
0 CS UCR 28 eA Ln 6 ae 34} 17} 21] 8.02 
MDE ELL A DEATUCH aes re ek ve wea g 45 | 15 1 | 5.06 
Sores waellismooth) us. oii ak. ee 8 weal Ob P22 0) Lihn6.06 
(Bo hee SG SSM I Ee A ies oe anes el 129} 161 17 §.08 
BRRY eee CELL TS I te Gen ed). fed. ¥ 53 23 | 1 | 8.26 
DiMeer Inc Oni lassi papi syy . feat. adds. wos V's 33; 11, 1 | 3.380 
MNO COUDLY SELECT aye wished thewyluwre'e § hyn o Sia 0/0 $404 35 | 16 1 | 6.60 
SREME TREES COM Ab as. NN UMN Cc eerie o's ele a are'd 3 38 | 382 3 | 8.78 
Se ULE CTUNGAT fel ae a se dale es Od ar eaten dee 21; 19] 4 \11.52 
MERE OOTAO. OOF FE oa ag 5 aR) Medscape Oa et ae AN 
Wore ices deomerss 10703) GI Oe AC a 382} 23] 2] 9.50 
27 White Russian Spring, 16....... 02.005. 0, 000405. 28 | 383] 3 |13.92 
Be TCO CLV CGE PLU O ka he eR es ou hb 28 | 19 2 | 6.89 
OO Late 4 aC Bee ph TRIAL a gS Re ole} 23 fr, 4:110.64 
Cro mersilic Meer Ow t dct eh cys ae hee. 37 | 383 | 2 | 8.18 
por Oma vy nite Chal e620 7253. EO i 39 | 23] 2 | 9.20 
Perret ern ae Ly Tht. ees Ger Ute a UY 48 | 86] 8 /11.18 
eavouare.crre: seer lt sch dys Syed oer, | 25.601 3.72/12. 37 





Grouping the varieties into winter and spring classes, 
they present the following averages : 
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The following twenty varieties, ten each of winter and 
spring, produced the greatest percentage of shoots per plant, 
in their respective classes : 








te 28 og 
2 WINTER. eye SPRING. a 
= Cy es S a 
A be ad <2, 
MLINIOGET) 44.1%, tite « oars pik einen bie 12.28/Engrain Commun........... 48.83. 
SiMennonites. ids i. ay swe ...-{12.28/Amidonnier roux........ .. 38.33 
3}|Hungarian White Chaff....... 11.72 2: blanc ....s.9 aie 37.26 
MRCOG COE ROME Cans caer r ae os 11.41|Epeautre de Tartaire........ 31.11 
p\Champion;/Amber! os. 2 ss04 203s 11,40\Scotch Fife...\...../<ena ween 30.62 
BiG LA WSOTL- YE. Uris g o\e tes ete’: 11.20|/Saskatchewan Fife.......... 29.33. 
Vigioimerman |. A os «spe pee ve(td. L8iRust: Proot., (ae. ee ae ..-. (26.91 
BIW INOOSK Ass tackle es spa ae cass 10.64/Silver Medal ......... 02288 24.37 
DIBCNUEtE debs | ae ash o-w ie roe, € nae 10.34/Fountain ....... ...... Mises 23.69 
10|Michigan Amber...,.......--- 10.00|\French Imperial............ 22.91 
ANNOTATING tele itary seek) 11.09 Average ...,..0 sth seen 31.33 





The above figures are interesting, but need to be ex- 
plained, especially the relation between the two groups. 
The winter varieties are not misleading in their figures. 
Nigger wheat is one of our worthy varieties, and is to be 
recommended. Hungarian White Chaff, Champion Amber, 
Clawson and Michigan Amber are considered meritorious 
varieties by wheat farmers throughout our northern wheat 
country. Of the spring growing varieties, the first four are 
European sorts, the seed of which is firmly enclosed in 
the husk, and consequently not adapted to the use of the 
American farmer. Scotch and Saskatchewan Fife are 
known in the Northwest as standard Spring wheats. It is 
interesting to know that, of the thirty-six spring varieties, 
two of our recognized leading ones tiller greatest. But 
it will be well for growers to note that Scotch Fife and 
Saskatchewan Fife are identical. 
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SMUT IN OATS. 


During the growing season of 1884 and 1885 an attempt 
was made to determine to what extent smut existed in our 
oat fields, and in different varieties, and methods were 
tried to lessen the loss caused by this vegetable parasite. 
The testimony was so conclusive that the loss from smut in 
our oat fields ig so very much more than is generally sup- 
posed, that the necessity of adopting means to prevent this 
became very apparent. Brewer states! that the oat crop in 
this country is seldom sufficiently diseased by smut to 
cause much loss, and little, if indeed any care appears to 
have been taken for its prevention. That there 1s a loss 
which is often very great, is to the contrary true. In 1884 
on the Station farm, investigations were made? which 
showed that a loss of nine and one-half per cent. in grain 
was caused by smut in the field. 

During the season of 1886 an attempt was made on the 
farm to determine how the losses of 1886 would correspond 
with those of 1884. Areas of ground in different parts of 
the field were carefully measured off, and the number of 
healthy and smutted heads growing thereon were carefully 
counted. The intention was to secure figures from plants 
growing on such different kinds of soil as the farm afforded, 
and under the various conditions so as to obtain a fair 
average. Plats were formed in the oat field by selecting 
ten rows side by side made by the grain drill, and measur- 
ing these off to the length of twenty feet each. All of the 
panicles in each row were counted, and also the diseased 
panicles in each of the same. In the following tables, 
giving the results of these notes the character of the ground 
upon which the ten rows grew is recorded, as well as the 
approximate height of the plants. The plats grown in the 
field on the farm are numbered as plats I, I, Il, etc. The 
general character of the soil is clayey loam. 


1Tenth Census of the U. 8., 1880. The Cereals, p. 116. 
?Third Annual Report N. Y. Ex. Station, 1884, p. 382. 
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aa : ic 
Big Sls 
CONDITION. | ae leel se 
Bi Ssi/esla8 
i) i ele le oa 
f 
1 (244 13 5.32 
2 {822 |22 6.83 
3 1272 {16 5.88 
White Russian. Situ-| 4 /265 (19 7.16 
TAB el biccbasinecy shehe ten abe 4 ation a dry knoll.) 5 [308 13 4.22 
| Plants of average) 6 |244 9 3.68 
height. | 7 1282 116 | 5.67 
8 |314 = (22 7.00 
9 [3387 (21 6.23 
[ 10 |317 = (24 7.57 
A VETRRE Cie oe Wee 290.50,17.50) 6.02 
1 |382 29 7.59 
2/311 (45 |14.46 
3 1344 34 9.88 
White Russian. Situa-| 4 [218 (22 10.09 
Pickly tion fairly moist and| 5 |245 |24 9.79 
Ree PAVERS level. Plants taller| 6 |874 [18 3.47 
than the average. 7/881 (40 (10.49 
8 |269 (83 (12.26 
9/2938 (30 {10.23 
L 10/291 29 9.96 





Aversee: 000) inte) owes 310.80 29.90 9.61 





1 {296 10 3.38 

2 1206 15 7.28 

3 1278 20 7.19 

White Russian. Situa-| 4 /281 (838 (11.74 

Piet e oed h ltt Fe, tion fairly moist and 2 308 6115 4.95 
4 
8 
9 
0 











level. Plants of aver- 215 |12 5.58 
age height. 238 = =|15 6.30 
324 |42 {12.90 

211 16 7.58 

[ 10 (283 (29 |10.24 
Avergoe yi es AN ER 263.50 20.70] 7.85 
( 1 \176 6 3.40 
21209 16 | 7.65 

3 (205 (83 '16.09 

White Russian. Situa-; 4 |268 (82 [11.94 
tion in a hard dry} 5 /289 [25 |10.46 
FATA oe ieee part of field. Plants} 6 /223 (28 /10.31 
smaller and shorter) 7 |280 (|27 9.64 
than the average. 8 1244 (27 {11.06 

9 (211 /12 5.68 

10 198 (83 {16.66 

AVETAMC (6,5 ase 1225.30/23.40}10.38 


Comparing these four field plats, we have the following 
averages of all the rows of each plat : 














Total Smutted |Per ct. 
panicles. | panicles.|of smut 











hp SIS SORT SS DR tee A 290.50 | 17.50 5.95 
TE A spc e iach oA, 310.80 | 29.90 9.82 
te TBS ie i ea aa a ea Fa ie | 263.50 | 20.70 771 
i aes Maen 225.30 | 23.40 | 10.28 








ooo 





iste, Aeoracc avery! Os nti 6879 8Oh4| 92.87 8.48 

The totals of the four plats show that, of 10,901 panicles, 
growing under ordinary conditions in the field, 915 or 8.48 
per cent. were destroyed by smut. This field would have 
appeared very free of smut to the ordinary observer, yet 
the figures indicate a considerable loss. Dryness of soil 
seemed to have no special bearing in the matter of percent- 
age of smut, as both the smallest and greatest amounts 
occurred in parts of the field more elevated and drier than 
the others. The results of the examinations made by Prof. 
J. OC. Arthu.! in 1884, are compared below with those 
above recorded, and as will be noted; the variation is not 
great. 























Variety. No. panicles. Per cent. smutted. 
1884|White Australian. ........ 7,623 | 9.87 
issone* PRassian 0.0 00.. 10,901 8.48 








The Station experience is, that White Australian smuts 
worse than White Russian, hence a higher percentage was 
to be expected. However, were equal numbers of panicles 
counted in each case, it is possible that the percentages 
might have been brought into closer relations. 

The interesting question here arises, is smut transmitted 
to the successive crops as produced each year, and if so, 
what means can be taken to prevent the propagation of this 
vegetable parasite ? 

In 1885, while visiting a large grain farm in Seneca 
county, my attention was called to a field of American 
Triumph oats, embracing several acres, so devasted by smut 
as to ruin a goodly portion of the crop. The field was har- 
vested, and from the crop, enough seed was secured for the 
Station to carry on the following experiments. Four plats 
were planted, being as widely separated as distance on the 
Station land would allow. Plat A was situated in the ex- 
perimental plats, on the north-east side; plat B in a south- 
east exposure, on the opposite. side of the farm; plat C, on 
the very south side of the grounds, and plat D in the north- 
west corner, all on a 125 acre farm. The seed of all the 
plats was untreated, and planted as received from Seneca 

1Third Annual Rep’t N. Y. Ag’l Ex. Station, 1884, p. 382. 
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county. The plats were treated alike. The results ob- 
tained were as follows: 





| 








oH 
3 
wn oa oe 
CONDITIONS. las lealheu 
Serres: 
z » Me camen ted rhe elesioklag 
l 
f 1 | 587 | 181 [33.70 
American Triumph.} 2 | 618 | 205 |33.15 
Beet do» Gna all abe SGP eR Rey Retentive clay loam.}| 3 | 695 | 147 (21.15 
Plants medium h’g’t.} 4 | 656 | 201 |80.64 
Rows 33 feet long. 5 | 680 | 173 |25.44 
AYVCTALS | tecioeh = ary “Eree a 637.2) 181.4/28.81 
(Amer. Triumph. Soil) 1 59 20 |33.89 
hard clayey loam,} 2] 57 20 (35.08 
somewhat stony, on| 3] 63 20 |31.74 
PEA B45 S).: SEG ha Ba toe knoll. Plantsbelow; 4} 60 9 {15.00 
medium size. Rows} 5 | 57 22 |38.59: 
10 feet long. -———) --—_|--— 
BV OIAL CIS persue cide Seis om 59.2} 18.2/30.86: 
Amer. Triumph. Toe 3 | 4.41 
Soil clayey loam,| 2 | 63 TiULpae 
PGA, MI FE os good. Plants below; 3, 80 5 | 6.25: 
medium size. Rows 4 | 66 11 |16.66 
10 feet long. | 5 | 85 ; 17 (20.00 
NMOTSG: ci ace eitcter a oniallea ae | 72.4, 8.6/11.68 


1 
- age soil clayey loam,| 2 | 135 20 (14.81 
good. Plants of aver-| 3 | 132 29 /21.21 
height. Rows 10; 4} 140 48 (34.28: 
feet long. 5 | 107 30 |28.03: 


| Amer. Triumph. Aver- 164 15 | 9.14 


—_—— = 


AVOTAPO. te ccs ce ee ene 135.6} 28.4/21.49: 





Combining the averages of the four plats, and averaging 
these, we obtain the following figures : 

















Average Average | Average per 

no. panicles| smutty pan. |cent. of smut: 
per plat. per plat. per plat. 
PIAL: Dons gid s hits mere ek ck eee 637.2 181.4 28.81 
Plat BEST CI08 PA. Jae OS | 59.2 18.2 30.86 
PilstrOr tated... ech oc ci eye 72.4 8.6 11.68 
Plat aD, sivwsiandicty ce eeu atin | 135.6 28.4 21.49 
226.1 59.15 23.21 


The loss in the above four plats is very large, as can be 
easily seen by reference to the figures, even when consider- 
ing plat C, where the loss is least. Under such circum- 
stances, where disease seems carried on from generation to 
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generation, to the detriment of both crop and man, a vig- 
orous attempt should be made to secure a practical remedy 
against such a trouble. With this object in view, the fol- 
lowing experiments were tried. The seed planted was of 
the same as that used in plats A, B, C, and D. The soil 
was well adapted to the oat plant, and all the experiments. 
were carried on side by side under conditions as nearly 
alike as it was possible to secure. Five rows were planted 
in each experiment, each being 33 feet long and two feet 
feet apart. Seed was distributed about one inch apart in 
the row. Before planting it was rolled in slacked lime so 
as to separate the grains. 























_4 ([z S 
og ris To} 45 
CONDITIONS. go? “3/22/98 
glE8| 33) SE! 2g 
Hae e ie ative, Ss heels Ss 
: | 1 415 20) Ol? 
Soaking solution at rate of| 2 568i) tdi del 
4 ozs. copper sulphate and} 3173 h./5388 8 | 1.48 
Bae ees cor one gal. water. 4) ‘(518 4 | 0.77 
American Triumph. 5 5385 | 20 | 3.92 
VOL RSC Nai Wh hoes te wrats nals 514.8] 9.2) 1.78: 
( 1 535 0 0 
4 2 593 0 0 
RAAT ELT ase « Treated as E. 3/40 h. [571 0 0 
American Triumph. 4 559 0 0 
5 489 0 0 
AV OTALE eo asa e oly v/s he Ae 549.4) 0 0 
609 | 77 {12.64 


619 [119 |19.22 
174 h./591 {115 [14.95 
686 | 82 |11.95- 
661 !180 (19.66 


Soaking solution at rate of 4 
ozs. iron sulphate and one 
gal. water. 

American Triumph. 


a et 





VERE Me srt ont sop hore sie oP 633. 2\104.6)16.51 


1 682 92 |14.87 

2 655 | 46 | 7.02 
at OY) Ss ee eee Treated as G. 31 40 h. (649 {108 |15.87 

4 

5 


American Triumph. 671 | 84 [12.51 
667 | 79 {11.84 


AWOFAGOs. BY eae hon Seite « 664.8} 80.8)12. 15 


1 483 

Soaking solution 1-2 oz.] 2 522 
caustic potash, 1 1-2 pint} 3174 h.|567 
of water. 4 4AN5 
American Triumph. 5 503 


| oocoocoo 
e|ooces 


AVCTAGO 0g ns eee eee eo 510 
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Sky U) aclu eas 
3 = . 
‘ | c S : te BES o a4 
CONDITIONS. S72 a) $3] 55 
e894) 38] 88/84 
gigs (eer ee 
oi a w 
i oe Nl 
1 550 | 25 | 4.54 
Soaked in solution of salt! 2 563 | 14 | 2.48 
POUAM Dr ceebia)> dissolved in hot water.| 3/174 h.|581 | 23 | 3.95 
Soaked after cooling. 4 595 | 31 | 5.21 
American Triumph. 5 584 | 24 | 4.10 
AworapolyR. 2s Otoal 574.6) 23.4) 4.07 
1 605 | 80 |13.22 
Soaked in solution one oz.} 2 631 | 78 |12.36 
PLAT RAS oR OL nitrate potash (saltpetre)) 3/174 h.|544 | 41 | 7.53 
1 1-2 pint water. 4 575 | 60 |10.48 
American Triumph. 5 582 | 41 | 7.44 
AVETRRG so OST, eee eee 587.4) 60 |10.21 
1 554 | 19 | 3.42 
Soaked in fresh catt.e urine} 2 538 | 26 | 4.83 
Bue Uh. tk BLS only. 3:24 h. [575 | 16 | 2.78 
American Triumph. a 573 | 15 | 2.61 
5 548 | 21 ! 3.83 
AVeragel. |), Diana nly eet) 5 | 557.6) 19.4) 3.47 
1 553 8 | 1.44 
Soaked in solution ten parts 2 528 | 17 | 8.21 
Paar M32 by weight fresh cattle) 3) 24h. [505 | 28 | 5.54 
urine, 3 parts quick-lime. | 4 546 | 15 | 2.72 
American Triumph. 5 ATM1 | 20 | 4.24 
AVGTARG 5 dees sR 520.6) 17.6) 3.38 
1 544 | 11 { 2.02 
| Soaked in strong solution of| 2 582 4 | 0.68 
Puat N ........4 Castile soap, water and| 3) 24h. |569 3 | 0.52 
quick-lime. 4 626 | 26 | 4.15 
American Triumph. 5 601 | 22 | 3.66 


PM AaceY y's 584.4| 13.2) 2.25 





In order to compare the efficacy of the different treat- 
ments, the above ten plats are tabulated below in their 
order of increase in percentage of smut, beginning at the 
minimum. In every one of the ten experiments, the testi- 
mony is positive in demonstrating that good has resulted 
from the treatment of the seed. In one case only has the 
percentage of smut exceeded one-half the average percent- 
age in plat A, while generally the loss is very small, and in 
two cases none at all. 
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Av. number Av. number Av. per cent. of 

Plats. panicles. smutty panicles. smut. 
F 549.4 BR 0 
I 510.0 0 0 
E 514.8 9.2 1.78 
N 584.4 13.2 2.25 
M 220.6 17.6 3.38 
L 557.6 19.4 3.47 
J 574.6 23.4 4.07 
K 5874 ° 60 10.21 
H 664.8 80.8 12.15 
G 633.2 104.6 16.51 
A untreated 637.2 181.4 28.81 





Plats F and I produced no smut, while a slight amount 
gradually increasing in the order given, is found in E, N, 
M, L, and J. The three last K, H and G, have a much 
higher percentage. 

The practical value of these experiments, as well as the 
ease with which the remedies tried can be adopted on a 
large scale, are worthy of consideration. Copper sulphate 
can be purchased at retail for about 15 cents per pound and 
its use is attended with very little trouble. Seed soaked 
17 1-2 hours in this solution were found to produce a slight 
amount of smut. Soaked 40 hours, all germs of the fungus 
were killed. Caustic potash, a cheap substance for sale in 
most groceries, or easily obtained by leaching wood ashes, 
was most effective in destroying all smut within 17 1-2 
hours. <A solution of Castile soap in water, with enough 
quick-lime to color the liquid milky white, proved quite 
effective, destroying, nearly all the smut. Cattle 
urine, which has been recommended by some farmers, 
is always accessible, and can be profitably used. Referring 
to these figures, it would seem that, considering the ease 
with which farmers can procure most of the substances 
tried, there can be no reasonable excuse for loss of grain from 
smut, provided no attempt is made to check the develop- 
ment of the same. The treatment of the grain with the 
various substances seemed to produce no injurious effect on 
the plants, for all were as equally strong and healthy as 
the untreated seed. 


SEEDING PERIODS FOR BARLEY AND OATS. 


Two tracts of land, 66 by 33 feet, were laid off into sub- 
plats, 11 by 33 feet, there being six divisions on each, or 
twelve inall. The large plats were separated by a walk 
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two and one-half feet wide. The soil was clayey-loam, 
-quite level, and had been prepared by being ploughed and 
harrowed the previous fall. At time of planting the 
ground was spaded and worked with a hoe. Fertilizer was 
applied at the rate of 400 lbs. per acre. On plat A. 12, six 
successive seedings of White Australian oats were made, at 
weekly intervals. On A. 13, the same number of seedings 
were made in the same manner with common two-rowed 
barley. The quantity of seed applied in both cases was a 
quart measure full, the grain being shaken down somewhat, 
and then struck off level. The seed was broadcasted by 
hand and raked in. The purport of the experiment was, 
not to determine questions relative to productiveness, but 
concerning the periods of maturity resulting from a wide 
range of time in planting. The results are tabulated as 
follows: 









































+4) VWege- | Pani- F Weight of | Weight of | Weight of 
PLAT. Plant i" tated. | cled. Ripe. Cut. grain. straw. sirack bush 
I |Mar. 26 April14'June 10 July 16/July 19 23 lbs. 12 02/20 lbs. 402/53 lbs. 8 oz 
(ir April @ ‘*) 15} “. 10) * 16) “*) 1991 «@ Io 4e gOS 0. 
Rarl j Tl SO Gs SPELT ESE TION SS) TGIeEES 19.28 eet A oS le ales ee 
arley... IV - 16 “ gal % 43) * Jol * 9899 ** 419% QQ +& oO |52 * yo 
| V a“ 93 sb 30 “ce 13 6s a1 6s 992 25 oe 4 6s \o7 sé 0 oe 51 oe 12 ae 
LVI bi) 80May fp d% “Bl NBLIe , Mi B ie Ra IRE eee 
| | | | 
I |Mar. 26 April16 June 11|July 19\July 1922lbs. 402/35 lbs. 8 oz 
Tk, fApril’2 4p 17 8 lal Se Id eS S00 eS Be ee 
Oat 4 THER BEST IOP SS Ea AR 2G) EP Beery OMe A eee 
ered el es TVin We ee Oey ope Sf ROP RCE OR ee ae 
V "23 May 1 se Qi a ete le 9 Oe tO eae man eae 
VI oe 30 ia ve ia o7 “ce 31 6b 81 91 ee 8 ce 135 ac 8 oe 














It is to be noted that the periods intervening between the 
vegetations of the first three plats, :a both cases, are very 
short, there being but three days’ diiference in planting at 
two weeks interval. With both species of grain, there was 
much resemblance in the rapidity of growth. ‘The first 
three seedings developed much alike, the three barleys all 
panicling, ripening and being cut at the same time. Oat 
plats I and II ripened about a week earlier than III, which 
ripened with [Vand V. Plats IV and V of the barley made 
much the same growth during the season, and were cut at 
the same time. Plats VI in both cases ripened later than 
the others, and the plants never attained the growth in 
height or robustness seen in the others. In both crops the 
maximum yield of grain seemed to be secured in the fifth 
seeding. The reason for the lighter yield in the sixth bar- 
ley seeding is that the quantity of seed used is about one- 
half that applied in the other plats. 

This one experiment produces evidence which would 
tend to indicate that we might commonly plant our oats 
and barley rather earlier than is practiced. Plat I in both 
cases went through a number of freezings, and snow in 
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April, yet the crops were earlier than others in this region, 
and the plants strong and productive. The barley in par- 
ticular was cut before any other field in this vicinity, so far 
as is known. The seed was placed at, or very near, the 
surface of the ground, but at this time of year there is so 
much moisture in the soil no difficulty was experienced in se- 
curing early vegetations. 7 


COMPACT VS. LOOSE SEED-BED. 


Plat B. 16, 33 feet wide, was ploughed, harrowed and 
-fitted in the most careful manner. Fertilizer at the rate of 
400 Ibs. per acre was applied to the same. Beginning on 
-the north end, extending south, twenty feet were com- 
pacted as much as possible. A heavy iron hand roller was 
worked over the surface, and afterwards the ground was 
carefully tamped. By this method the soil was made very 
compact, at least on the surface. Twenty feet extending 
south of this space were treated just the reverse of the pre- 
ceding. The ground was hoed, and the soil loosened as 
much as possible. The first twenty feet, A1 were marked 
into ten rows, each 33 feet long, and planted on April 22 to 
“White Australian oats, and the covering on each drill rolled 
-firmly over the seed. The second twenty feet, A? were 
ymarked into ten rows, planted to the same kind of oats in 
_a like manner, and the soil loosely laid upon the seed. The 
forty feet remaining were treated identically with the pre- 
ceding forty, the third set of twenties, B', being compacted 
and ten rows of Imperial barley planted, and the fourth set, 
B? made very loose, and ten rows of the same kind of barley 
planted. 

Practically speaking, the two plats of oats vegetated to- 
gether, and the barleys likewise. No noticeable difference 
was to be seen in these plats during most of the growing 
season. The larger weeds were pulled from A’ and B’, 
but the soil was not otherwise disturbed. A? and B? were 
hoed whenever necessary, and the soil kept loose and porous. 
On July 22 the following conditions existed on A? and A?. 
The plants on A! were erect and ripe enough to cut. Those 
_on A? had been levelled by the wind’and rain of a few days 
previous, and were a tangled mass, and not ripe enough to 
cut within a week of thoseon A!. On July 29, the ten rows 
on A2 were marked ripe enough to cut. Those on A? were 
nicely cradled; those on A? were cut with the scythe, 
owing to the lodged, tangled condition of the straw. 

No special and striking difference was noted in case of 
the barley on B! and B?, excepting in maturity. B' was 
ripe enough for cutting on July 29, B* not till Aug. 4. The 
following table contains figures of interest regarding both 
of these crops. 
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| Weight of Weight of Weight of struck 
Plats | grain. straw. bushel. 
Oats sehen: 21 Ibs. 12 oz. 35 Ibs. 0 oz. 33 Ibs. 2 oz.. 
ats. ) A2 99 66 QO «8 39 +6 g «sé 39 + Q + 
Bi O91 «« Qo « 94 66 g 4 49 6 12 « 
Barley 1 Reeve p se g «“ 93. +6 1946 42 «6 g «6 


The White Australian oat, as grown in this vicinity, 
seems to be especially weak in the straw, and is easily 
lodged by winds and rain of no very great violence, days be- 
fore being suitable for cutting. In this experiment, as before 
noted, the plants growing on soil specially compacted re- 
mained erect and were easily cradled, while others growing 
alongside of the same rows in a loose seed bed, lay prone to 
the earth. In view of the circumstances, it seems difficult. 
to explain the erectness of the straw in one set of rows, and- 
its decumbency in the other, if we attempt to ascribe the, 
cause for this erectness to other than the firm seed bed. 


WHEAT SELECTION EXPERIMENT. 


In the fall of 1885 land was prepared for the following 
experiment. The soil was thoroughly plowed and fitted, 
and equally treated on all parts as nearly as possible. Ten 
rows were run across the plat, a distance of 33 feet, each 
being two feet apart. On September 25, five rows were 
planted to 1000 large grains of Clawson wheat, as selected. 
from the grain bin. ‘The five remaining rows were planted 
to fsmall, shrivelled grains, of the same variety, selected 
from the same bin. The seed was placed about an inch 
and a-half apart in the row. No fertilizer was used. 

The seed in these ten rows vegetated at practically the 
same time, though a greater percentage of plants appeared 
from large than from small seed. By winter, the former 
were much larger and more robust than the latter, and 
better fitted to pass the winter than the small seed plants. 

The spring of 1886 showed the plants of the large seed 
much larger and stronger than from the small, and in the 
latter part of May this difference became most striking, the 
plants from large seed being nearly if not quite three times 
as large and strong as the others. On June 5, the large 
plants began to panicle several days in advance of the 
small. On July 24 the plants from large seed were ripe 
and gave an average height of three feet eight inches, the 
panicles a length of 5+inches. Plants from small seed were 
ripe July 28, averaged three feet two inches high, and panicles 
5 {inches long. On July 28 the panicles in the rows of 
both plantings were counted, with the following result : 


LARGE PLANTS. ° 


LARGE PLANTS. 











On July 28 all ten rows were cut. 
following results were found to have been obtained : 


puri ec ay 
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SMALL PLANTS. 


So aT EA a (Saeed a eae 
Th Gea eae 431 panicles Usb TOW ay ee os das 448 panicles 
|) a age neaadally yee 738 ‘' a wih haere, feotene @ 574 e 
2 yeti ga oi ae fea 754 4 Crate TL YE 851 cs 
4th ‘ 783 ‘f ART SOL AON: 402 fy 
Sthyo'fa. ao. bokeh 766 tf bth Atl edip. dus, | 430 fs 
4) 1 ay ORS 3472 if OER ig. Be, diately 2205 vu 
PRES O tc a. 694.4 * BS VOT ASO nares aa 441 - 


After thrashing, the 


SMALL PLANTS. 
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Sa eleh.) Foie Le 
Grain yield, 








Rows. Straw yield. Grain yield. Straw yield. 

ja 0 1 Ib. 15 ozs. —lb. 9 ozs. T lb.” 12.5 07s. > Ib.’ 1T ozs, 
Oe oe Pe ed tee te a ee BRO. ISR) aS! Bee © Oris 
8 4 3 6 12 64 1 oe 11 “e 1 sé 6. oe ws 4¢ 9 “4 
7 OVA NT ae com Bk Ue PRE: 1 12.5 « «43° 4 
eat Aer idee e bined 1 fe 1S ess Lenses 1 OP ae AS Pear oe! | aes 
mBverg o.  8'2. 045 Dt teats PORE Pa is oe oe: = 1138. '¢ 





NOTES ON FORAGE PLANTS. 


ALFALFA (Medicago sativum). 


In the spring of 1885, a part of A. gore, comprising 1-17.5 
acre was sown to alfalfa. The land, a heavy clay-loam, 
was prepared as for clover, commercial fertilizer being ap- 
plied at the rate of 400 lbs. per acre. The growth of the 
plants for 1885 was strong and healthy, but no crop was 
taken from the land, the plants being too small. The 
winter was passed in good form, and by April 12, 1886, the 
new leaves were beginning to appear. By May 12 the 
plants had a very fine growth, and were succulent, folia- 
ceous, and formed quite a mass, with an average height of 
18 inches. On May 28 the plants were fit to cut, and the 
stems were as tender.and-sweet as clover growing near by. 











| On June 1 the heads began to appear, and by June 4 were 
| in bloom. Four crops were cut during the season, as 
| follows: 

| June 11 yield at rate of 5,166 lbs. dry fodder per acre. 

| July 19 46 66 «6 ce 14,385 66 green 66 46 iad 

| Aug. 18 66 «6 iad 6 11,795 66 66 ¢¢ ‘6 ¢é 

: Sept. 93 4< ‘6 cc é 8,172 66 6 ce tc cé 


The stems were somewhat woody, but not tough, were 


| 
| That cut on June 11 had an average height of two feet. 
| sweet to the taste, and drier than clover. 


This crop was 


10 
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dried as hay, and eaten with much relish by the cows, seven 
in number. 

The last crop cut, Sept. 23, was very rich and succulent 
looking, and much relished in the green condition, as were 
the other crops not dried for hay. All of the live stock at 
the Station eat alfalfa with avidity, whether dried or green. 

In 1882, two plats of 100 sq. ft. each were planted to al- 
falfa. The seed bed was heavy, cold and retentive, with a 
very solid clay bed underlying at a depth of about three 
feet. The alfalfa grew and flourished, although sparingly 
fertilized, and in 1886 was apparently as strong and vigorous 
asin 1883. The first cutting from one of them, in 1886, 
yielded at the rate of over ten tons per acre of green fodder, 
and four crops were cut. No changes of weather or tem- 

erature seem to have affected this plant thus far as grown 
ere. Station experience warrants us in believing as de- 
sirable the trial of this crop on the farm for green food. 


SWEET CLOVER (Melztotus alba). 


e 


~ One plat of 100 square feet was sown in 1885 to this crop. 
The soil was clay loam, cold and retentive. The growth* 
the first year was of no special consequence. On April 12, 
1886, the new growth appeared where last seasons plants 
were located. On April 25, the first bloom was seen, and 
it is to be noted that plants were in bloom on this plat until 
late in the fall, after frosts. By May 8 the growth was 
very forward, the foliage profuse, heavy and of a deep green 
color. On May 11 the height of the plants averaged two 
feet, and the bed was a mass of luxuriant, rich green foliage. 
Fifty square feet of this was cut, yielding 52 lbs. of green 
a or at the rate of 45,292 lbs. per acre—an enormous 
yield. 

The green fodder of this plant, in its most inviting form, 
was offered to seven cows at a season when succulent food 
is most relished by live stock, i. e., in spring before it is 
usually accessible. One cow refused to eat at all, while 
six ate in varying degrees, some voraciously, others daintily. 
The interesting point is, that, these six cows suddenly 
stopped eating within five minutes of the time the fodder 
was first given them, and all refused absolutely to touch it 
at all thereafter. The horses of the farm ate it sparingly. 

The feeding value of this plant has been the subject of 
some discussion in this country.: Most of the lesser writers 
on agriculture do not refer to the Sweet Clover at all. Sin- 
clair in’ Hortus Gramineus Woburnensis, 1824, does not 
mention this species. A few years later, in 1836, Lawson? 
states that it is very rare, being only found in two or three 


a a a cesses sheets SSNS nnn 


4Acriculturalists Manual, 1836, p. 163-164. 
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places in Scotland. Referring to Medicago officinalis, the 
yellow species of Sweet clover, he says: ‘‘ Cattle in general 
-.are very fond of this melilot when cut in a young and ten- 
der state, but, like all the rest of the genus, when allowed 
to arrive at full bloom, its stalks become so hard and woody 
that the tops and leaves only are fit for being eaten.” Prof. 
Lindley! notes that this plant has been the subject of many 
trials in England, but says that it has been found too 
watery when young, and too sticky when old. Gould? 
notes that Sweet Clover has been used for soiling. He 
thinks that if used for this purpose it should be cut when 
quite young, as at flowering time, and even before, the 
stems are too woody to be chewed by:animals. He says 
however, they are little used for this purpose, being too 
watery when young, and too woody when old, to be of use 
for meat or milk. Cattle, however, are quite fond of a 
mixture of a small quantity of it with their food, when 
‘quite young, and before it becomes woody. At the annual 
meeting of the N. Y. State Dairymen’s Association, in 
1885, the question of the influence of this plant on the 
milk was discussed. Little seemed to be known regarding 
this, other than theoretical. Mr. Slocum? stated that he 
had seen cows eat this plant with great avidity in Florida. 
The editor* (Sec. Shull?) remarks that when gathered _be- 
fore seeds are formed, it is valuable for stock food, but 
gives no evidence in support of his statement, which I have 
strong reasons for doubting. 

In consideration of the very heavy growth of green fod- 
der, it would appear as though this crop might be grown 
with profit for turning under. Certain it is, cattle and 
horses do not relish it, probably owing to its chemical na- 
ture. The plants flourish all through the growing season, 
attain a height of six feet, and produce a great quantity of 
bloom, which is much frequented by honey bees. 


ALSIKE CLOVER (Trifolium hybridum). 


In 1885, a plat of 100 sq. ft. of this plant was planted. 
‘The growth for the first year was small, and no crop was 
cut. The winter was passed satisfactorily. On May 12, 
1886, a finely colored, dense mass of foliage covered the 
plat to a height of eight inches. The stems of the plants 
at this time were delicate and succulent; the foliage soft 
and light green in color. ‘May 28 bloom appeared, and the 
foliage was advanced and luxuriant. June 12 the plat was 


1Morton’s Cyclopedia of Agriculture, 1869, p. 421. 

Trans. N. Y. State Ag’l Soc. 1872-76, p. 73. 

3Ninth Annual Report N. Y. State Dairymen’s Ass’n, 1885, p. 60. 
4Thd, p. 61. 
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in full bloom, and but few heads had turned at all, and the 
plants were in suitable condition for cutting, and on June 14 
were cut, and yielded at the rate of 7,830 lbs. of dry hay 
per acre. 

Alsike clover, both in leaf and stem, is very soft and 
pleasant to the touch, more so than any ‘of our other clo- 
vers, unless we except the White. The quality of hay 
made from it is very superior, and is much relished by the 
station cows. The plants produce a profusion of bloom, 
and are consequently a rich feed for bees. Owing to the 
plants being delicate and succulent, they are somewhat af- 
fected with | rust, though to no serious extent. It lacks the 
stiffness of red clover, and hence does not hold itself erect 
at maturity so well as the Red. The average height of 
that grown at the Station was 18 inches. It is evidently 
well adapted to this region. 


GRASSES. 


ORCHARD GRASS (Dactylis glomerata). 


The new foliage of this grass first appeared about April 
14, and developed with much vigor. The growth was 
coarse and rank, as is characteristic of this species. On 
May 12, two days after the first flower heads had appeared, 
Orchard grass appeared to have an excess of foliage over 
all the other grasses in the field. Though the flower stalks 
were but just appearing, the leaves were very high and 
thick, and stood to a height of over two feet. On June 1, 
bloom first appeared, and by the 14th the plants were suffi- 
ciently advanced to admit of cutting. One hundred square 
feet yielded at the rate of 9,570 lbs. of hay per acre. The 
plants averaged four feet in height, being the tallest at the 
time of cutting of any growing on the plats, and the hay 
was quite heavy and coarse. 

For early hay, this variety excels anything that has been 
grown at the Station. What appears as an objectionable 
feature to this grass is its habit of growing in tufts or has- 
socks. The roller has been recommended to obviate this 
trouble, and though it has been tried at the Station, does 
not seem to be effective. What may be considered by some 
as an undesirable feature, and by others not, is the habit 
‘this plant has of spreading itself in regions where planted. 
The wind disperses the seed with great ease, so that they 
become distributed over a considerable area. In our forage 
plats, one of the greatest pests has been Orchard grass, on 
account of its habit of seeding itself. 
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MEADOW OAT GRASS (Avena elatior). 


This variety develops somewhat earlier than Orchard 
grass, the new foliage appearing April 12, and flower heads 
May 8. On June 1, bloom was noted, and on the 14th the 
plat was cut, although this might have been done to advan- 
tage several days earlier. One hundred square feet yielded 
at the rate of 6,525 lbs. peracre. The plants averaged 3 feet 
8 inches high, and were slender and graceful. The foliage 
is fine rather than coarse, soft, and fairly profuse. It has 
a very healthy, vigorous, deep green appearance. As fed 
to the Station cattle, both green and dry, it seemed to be 
much relished. It character, delicate and soft, makes it 
desirable as a palatable food, of easy assimilation. 

Meadow Oat grass produces a very nice second crop. On 
August 5 the piants had so developed as to present a very. 
fine appearance in foliage, and by the latter part of August 
had many heads in bloom, and were ready for cutting. This 
arieey, is well adapted to fairly moist, alluvial meadow 

ands. : 


MEADOW FOX-TAIL (Alopecurus pratensis). 


This is without doubt our earliest grass. On April 12 the 
new foliage made its first appearance, and by the 24th, less 
than two weeks later, the flower heads had appeared and a 
heavy, rich herbage covered the plat. May 3, the heads 
“were in bloom, and by the 12th the plants were mostly in 
bloom, and fit for cutting, although not cut till June 4, 
when 100 sq. ft. yielded at the rate of 12,180 lbs. per acre 
of green fodder, This green food was eaten with much 
relish by the Station cows, even after a liberal grass feed 
during the earlier part of the day. 

That which is especially commendable in this grass, is 
its earliness and the character of its herbage, which is soft 
and pleasant to the touch. It is not remarkably foliaceous, 
yet is fairly so. It has an erect, strong growth. It is well 
adapted to moist meadow lands. For early pasturage it is 
superior to any variety grown at the Station. 


JOHNSON GRASS (Sorghum halapense). 


In 1885 a small plat of clayey loam was seeded down to 
this variety. The seeds did not vegetate very well, how- 
‘ever, and those plants which grew did not develop to a sat- 
isfactory extent. Upon the advent of severely cold weather 
the plants were entirely killed to the ground, although some 
‘were strong and vigorous. Early in the spring of 1886 the 
strongest, largest roots were examined, anda specimen was 
placed in the greenhouse, but did not grow, as it had been 
killed by the winter’s cold. As warm weather came on, 
many seeds germinated, and in. 1886 the plat, one-half of 


140 


which had been re-seeded, became covered with plants. A. 
fair growth was made, and on J uly 7 the first panicles ap- 
peared, and from this time on the growth was fairly rapid. 
On Aug. 4 the plants averaged four feet in height, and 
were very succulent and had a fair amount of foliage. By 
August 26 some of the plants had attained six feet, and the: 
growth was decidedly rank. At this date it was in full 
bloom, and the seeds in the dough state. 

The plants stool strikingly.. It appears much like a 
dwarf sorghum of some types. Dried it is rather inferior, 
and very coarse. It might make a good crop for soiling in 
some localities, but in this latitude the inclemency of 
weather makes it entirely impractical to grow it, so long as. 
we possess other grasses far more valuable. 


BERMUDA GRASS (Cynodon dactylon). 


This grass has been grown at the Station for two years. 
It would be almost impossible to harvest a crop from it. It 
creeps along the surface of the ground, throwing down. 
roots from every node, and thus tying itself most firmly 
to the surface soil. It rapidly spreads, but the first frost of 
consequence kills its foliage completely. It does not winter 
here, the roots being entirely killed, but its seed, if sown, 
will vegetate in a lingering way for several years. It has. 
no value whatsoever, so far as can be seen for this latitude, 
and this is perhaps fortunate when we consider what a pest 
it is considered in some localities South. The growth is. 
densely matted on the surface of the ground, yet it does. 
not attain a height of but three or four inches. 


SHEEP FESCUE GRASS (Festuca ovina). 


The first appearance of the new foliage of this variety 
was on April 12, and the growth was quite rapid till cutting’ 
time—June 4. On April 27 panicles first appeared, and 
by June 4 the plants were sufficiently in bloom to be cut. 
Fifty sq. ft. yielded at the rate of 6,090 lbs. of green fodder: 
per acre. The body of the crop mostly consists of wiry, 
tough stems and flower heads, while the leaf growth is very 
fine and meagre. 

Cattle do not relish this grass, so far as Station experi- 
ence goes. The upper portions of the plant, consisting of 
panicle and part of the stem, were eaten, while a consider- 
able share of it, in the main very tough, was rejected. It. 
was noticeable that, in eating the stems, the cows gritted. 
their teeth to a considerable extent. 

In the plants grown at the Station of Red Foseua (F. 
rubra) and the Hard Fescue (F’. duriuscula) I could detect. 
no difference from them and ovina. This was evidently the- 
result of improperly named: seed. 











Report of the Horticulturist.’ 


——_—_ 


INTRODUCTION. 


_ The attempt has been made the past season to devote 
more attention than usual to experimental work. As in 
previous years a large part of the time has been devoted to 
describing varieties in the garden and determining syn- | 
onyms, the cabbage and lettuce being the plants receiving 
special attention in this report. The remainder of the time 
has been devoted to a study of other subjects as named 
below. The statistical part of our work of the past season 
is chiefly reported by the assistant horticulturist, on whom 
the labor of note taking has largely fallen. 


A synopsis of the subjects treated is as follows: 


A test of varieties and a report of experiments with the 
potato. 

A study of root-growth. 

Notes on orchard fruits, and seedlings. 

Notes on the grape. 

Notes on the tomato. 

Notes on insects and insecticides. 

Hyposulphite of soda as a preventive of scab on the apple 
and pear. 

The influence of foreign pollen upon fruits. 

An attempt to secure a record of the soil moisture. 

An elaborate garden test, with a description of the prin- 
cipal varieties and a list of synonyms of the heading cabbage. 

A revision of the work upon lettuce published in our last 
report, with notes upon hitherto untested varieties. 


eee 


POTATO. 
A TEST OF VARIETIES. 


As several new varieties of the potato have been received 
at the Station each season, our list became so large that it 


*K. S. Goff. 
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seemed desirable to discard those grown in previous years 
that appeared to have no special value or interest. The past 
season 45 hitherto untested varieties, mostly new introduc- 
tions or unnamed seedlings, with 14 grown last season that 
we desired to further test are the only ones we have to report 
upon, with the exception of 66 varieties that have been 
grown successively since 1883. The last series is connected 
with an experiment intended to show how far the relative 
productiveness of varieties can be depended upon through 
consecutive seasons. 

In all cases the seed planted was single eyes ; the rows 
were three and a half feet apart, and the eyes placed one 
foot apart in the rows. The soil, which was in a moderate 
state of fertility, was ploughed in the fall of 1885 and again in 
the spring. No manure was applied, and the ordinary culti- 
vation was given. 

As usual, the reported yield is calculated upon the basis 
of 100 hills. The sorts with ‘‘1885” appended in the table 
were grown last year also; the others have not been pre- 
viously grown at the Station. 

The varieties with the data noted are as follows: 
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As appears from the table the Buffalo Bill was most pro- 
ductive both in merchantable and total yield; Putman’s. 
Junks was second, and Burbank third. Calculating the 
yield of these per acre, allowing every eye to have grown 
and 60 pounds to the bushel, the first would have given a 
fraction over 275 bushels of merchantable tubers; the 
second a trifle less than 213 bushels, and the third a 
fraction less than 202 bushels. A rather severe drought 
in June much retarded the growth of the plants, and 
doubtless accounts in a measure for the small yield secured. 

The Harlequin, and Seedling “No. 2” from J. O. Reilley, 
yielded no merchantable tubers. The former of these is. 
grown only as acuriosity, having variegated foliage. Strict- 
ly speaking, it should not be compared for crop with other 
varieties, nor should the seedlings of Mr. O’Reilley, as the 
past season marks only the third year from the seed. The 
smallest yield from a named variety other than the Harle- 
quin, was from the Giant Osceola; at the rate of only a trifle 
more than 18 bushels of merchantable tubers per acre. 

The marked variations in the yield of different varieties 
are interesting. But it should be remembered that only 
those varieties that were planted at the same time, and that 
matured at the same time are comparable. Even if the 
soil were uniform, a difference in the date of planting or 
maturity might expose the varieties to marked changes in 
climatic conditions. 

In the following table is presented another phase of the 
question of prolificacy. The varieties, 66 in number have 
all been grown consecutively since 1883, and without a 
change of seed. In but three of these years, however, viz: 
1883, 1884 and 1886, were all grown in such a way as to be: 
strictly comparable for yield with one another. The list is. 
presented in the table for these years, the names being ar- 
ranged in the order of merchantable yield. Inall, the seed 
used was single eyes, planted in rows three and a half feet. 
apart, the cuttings one foot apart in the row. In 1886, the: 
soil was less highly fertilized than in the other seasons,. 
which is the only difference to be noted. 
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The want of order in the names during the three seasons 
is certainly conspicuous. As a matter of interest the table 
is divided into three equal parts of 22 varieties each, and 
the varieties that come in the same division in the three 
seasons are printed in italics. It appears that but eight are 
common to the first part, but one to the second, and but 
six to the third, while Andrus White Rose, Astonisher and 
Jumbo, that come in the first part in 1886, are in the third 
part fin 1883 and 1884, and other equally striking incon- 
gruities appear. It might almost be said that no regularity 
exists, and yet the utmost care has been taken to make the 
conditions of planting and culture equal. Whatever the 
differences in conditions may have been, they seem to have 
acted upon the varieties in varying degrees. In view of 
these results, it should certainly not seem strange that 
those who send out new seedling potatoes are often embar- 
rassed by conflicting reports from different localities. 


WILD POTATOES. 


Five samples received as wild potatoes were grown at the 
Station the past season, though but three of these were 


clearly distinct. 


A few tubers of Solanum maglia were received from the 
Kew Gardens of England. In appearance they very closely 
resembled small tubers of the common potato. The foliage 


did not differ much from that of the ordinary potato, except 


in the remarkable profusion of its blossoms. The flowers 


appeared about with those of the common potato, but in 


far greater numbers, and they continued undiminished in 
abundance until frost destroyed the plants. No fruit 
formed, however. 

The tubers produced were very few in number, as com- 
pared with the vigorous foliage. They varied in size from that 
of a pea to one and a half inches in diameter, and were ex- 


tremely rough, though the eyes were not deep. The skin 
of some was nearly white, while in others it was much 


blotched with purple. They grew at a great depth in the 


soil, some being found fifteen inches below the surface. 


The planted tubers were not all decayed at the time of 


digging. 


A wild potato received from Prof. Beal of the Michigan 
Agricultural College under the name ‘‘Solanum tuberosum 
var. boreale, or S. Fendlerii,” resembled the above in some 
respects, but the foliage was less vigorous, and was much 
more injured by the beetle. The yield of tubers was better 
both in number and size, the largest one being two and a 
half inches long by two in width. The eyes were rather 
deep and the skin pure white. On the whole, they showed 
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no characters that would have distinguished them from the 
small tubers of many varieties of the common potato. 
Prof. Beal states that at the College this species yielded 
seed balls. It did not do so at the Station, a result which 
may have been due to injury from the beetle. 


A third came indirectly from Mr. Alfred Rose. If this ig: 
a wild potato at all, it is probably identical with the above. 
Neither the foliage nor the tubers distinguished it from the 
common potato, and the yield, though small, was not less 
than that of some varieties of the latter. 


A second wild potato from Prof. Beal, and one from Mr. 
T. H. Betts, of Cropseyville, N. Y., proved to be the Sola- 
num Jamesii, the same as the one grown at the Station 
since 1883. 

Tubers of this species grown in 1884 were found to be 
sound last spring (1886), and were planted as an experi- 
ment. They vegetated shortly earlier than others of the 
same species grown in 1885, and planted at the same time. 


ATTEMPTS AT CROSS FERTILIZATION. 


Many attempts were made to secure a cross between the 
Solanum maglia and the common potato, the pollen being 
repeatedly applied in both directions, but without success. 
Flowers of the White Star, fertilized with pollen from S, 
magiia produced rudimentary fruits, but these invariably 
dropped off when they had grown to the size of a pea. It 
is hoped that our efforts may succeed the coming season. 


EXPERIMENTS WITH TUBERS FROM PRODUCTIVE AND UNPRO= 
DUCTIVE HILLS. 


An extensive plat test with tubers selected in the fall of 
1885 from the most productive and least productive hills 
was planned. The plats were planted at the proper time in 
accordance with the plan, but a severe drought followed, 
and on many of the plats the plants were so stunted that 
they never recovered. The crop was so nearly a failure as 
to be valueless for the purpose intended. Unfortunately 
also, the potato rot was so severe in the fall of 1885 as to 
break up, for the most part, the series of selections that had 
been followed through 1884 and 1885. In very many cases 
the largest hills in the rows were totally destroyed, and 
hence the selecting could not be continued. But little can 
be reported, therefore, upon this promising line of experi- 
ment. The largest and smallest hills were saved from only 
two of the ten varieties grown from productive and unpro- 
ductive hills in 1885, viz., the Adirondack and Rural Blush. 
The largest and smallest tuber that survived the rot from 
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both the best and poorest hills of these varieties were cut to 
single eyes and planted as described in our reports for 1884 


and 1885*, the planting being done April 30. 
The yields calculated per eye in ounces, were as follows: 


POTATO—SEED TUBERS FROM PRODUCTIVE AND UNPRODUCTIVE HILLS. 








| From Largest Hill. 








Smallest | 


From Smallest Hill. 
































| Largest Largest Smallest 
Wy ‘tuber: tuber. tuber tuber. 
| 2 & 2 
| 2 . a . 2 : 2 : 
Bod Soe heal oi Seot Abels dew Secteur 
rR ea nn a ae ad = 
The yields are calculated per eye in) © s B S a 3 as 
ounces. 3 a rs) rl 3 = cs 
o S 8) C o re iS) a 
q 4 tH » a pe) & re) 
o to) o io) o te} o O 
yy = oS = o = ms = a 
BRUPAMIIGCIS A FF. ee I SI ge UL | 9.33 | 9.47 | 15.45 | 15.55 | 8.00 | a6 | 820 | 8.62 
te ae a a es 2 en eee ++} 18.53 | 18.67 |16.25 }16.58 | 19.03 | 19.44 } 0.08 | 0.11 








LARGEST HILL, 


SMALLEST HILL. 

















Av of the two tubers. 
52 


14.62 


Av. of the two tubers. 
8.09 


ATIPONGACK tae ccc etch eran 4 
11.75 


una Blushe os. ee cites nikeiae 

It is evident from the table that the results are less uni- 
form than were those of the same experiment in the pre- 
vious two seasons, and in some respects appear to contra- 
dict the hypothesis that has been so well sustained. The 
largest yield secured comes from the smallest hill, while in 
two out of four cases, the smallest tuber yielded more than 
the largest. Taking the average of the two tubers of each 
hill, however, the results are clearly in favor of the largest 
hills in both varieties. It should be remembered, that in 
some cases in this planting, the largest tuber was lost by 
decay. This experiment adds nothing to the testimony of 
1884 and 1885. It is presented only for the purpose of 
making the report of results complete. 

For experiments in this line next season, the largest and 
smallest hills from 124 varieties and seedlings of the potato 
have been selected ; beside sufficient seed of the White 
Star variety to plant many field plats. It is to be hoped, 
therefore, that the results of 1887 in this line, may be con- 
sidered as conclusive. A 


IS CUTTING THE TUBER, IN ITSELF, DETRIMENTAL ? 


In the majority of our experiments made with large and 
small tubers, the yield has been largest from the former. 


*See Report New York Agricultural Experiment Station, 1884, pp. 301- 
305; 1885, pp. 204-207. 
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If, then, in a given experiment, we find that the yield of 
cuttings taken from large tubers is less than from whole 
tubers of the same weight as the cuttings, the inference is 
warrantable that the cutting of the tuber was in some 
degree detrimental to the crop. 


On April 27, two rows, each 66 feet long, were planted 
with single eyes of the White Star potato-cut from large 
tubers, and two adjoining rows of the same length were 
planted with small whole tubers, cf which the average 
weight was exactly the same.as of the single eyes. The 
selections were made by first weighing the required num- 
ber of single eyes, and then counting out the same number 
of small tubers, changing the individual tubers until the 
desired weight was secured. 


In the same manner, two rows were planted with two- — 
eye cuttings, and the two adjoining rows with whole tu- 
bers of the same average weight; two rows with three- 
eye cuttings, and the two adjoining with whole tubers as 
before. The rows were 38 feet 10 inches apart, the tubers 
or cuttings one foot apart in therow. Ordinary cultivation 
was given. 


The yields secured were as follows : 


POTATO. 


The yield of Cuttings as compared with that of whole tubers of the same weight. 
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From the table it appears that the individual rows 
showed considerable fluctuations in yield, but that when 
the yields of the various duplicate rows were added to- 
gether, the figures are clearly in favor of the whole tubers. 
The number of plants in the various rows, though not 
quite uniform, fluctuated so little that the yields, calculated 
to full stand, would not differ materially from those given 
in the table. 

Adding together the yields of the six rows of cuttings, 
and of those of the whole tubers, and calculating the yield 
per hundred piants, we have : 


Merchantable. Total. 
‘Yield per hundred plants—cuttings......... 64 lbs. 5 ozs. 78 lbs. 7 ozs. 
prgia “6 ‘* —whole tubers..... 69 lbs. 10 ozs. 91 lbs. 2 ozs. 


showing a very perceptible difference in favor of the whole 
tubers. 


IS ANY DEGREE OF DRYING OF THE CUTTINGS BEFORE PLANT- 
ING BENEFICIAL ? 


It has often been stated thatif potato cuttings are exposed 
to the air afew days before planting they will vegetate 
with more vigor than those planted as soon as cut. 

In order to test this question, a few White Star tubers 
were cut to single eyes on April 19, and spread on the floor 
of the office attached to the greenhouse. On April 30, a 
few more tubers of the same variety were cut to single eyes, 
and two short rows (52 eyes) of these, with the same num- 
ber of the dried cuttings were planted. At this time the 
dried cuttings had lost about 14 per cent. of their original 
weight by evaporation, or approximately one-fifth of the 
water that they contained when cut. 

No especial difference was noted in the time of vegeta- 
tion of the cuttings in the different rows, nor in the growth 
of the plants, with the exception that the tops from the 
dried cuttings died about five days later. 

The yields were as follows : 

Calculated to 100 plants. 
Merchantable. Total. Merchantable. Total 


Fresh Cuttings—52 plants yielded....18 lbs. 10 oz. 23lbs.7 oz. 35lbs.130z. 45 1bs. 1 oz 
Dried Cuttings—48 plants yielded....21 lbs. 834 0z. 25lbs. 1144 0z. 441bs.140z. 52 Ibs. 4 02 


The slightly smaller vegetation of the dried cuttings can- 
not strictly be ascribed to the drying, because in many 
rows planted in the vicinity the same day, with fresh cut- 
tings, the vegetation was no greater, and in some instances 
decidedly less than in this case. As the rows grew side by 
side, the differences in yield can hardly be ascribed to soil, 
and the only logical inference appears to be that under the 
conditions, the drying of the cuttings was favorable to 
yield. 
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The deductions to be made from the two experiments: 
just noted are: 

Ist. That by cutting large tubers for seed, we lose the 
alvantage of large size, and perhaps more, through the 
detrimental influence of the cutting. At least this infer- 
ence is warrantable when the cuttings are planted as soon 
as cut. 

2nd. If cutting is to be practiced, it is advahtageous to. 
expose the pieces for a time to the air before planting. 


The reasons for the results obtained are not clear in either: 


case. ‘The skin of the tuber furnishes a very great protec- 


tion against loss by evaporation, as was shown by a series of - 


experiments. In one case a cut tuber placed on the mantel in 


the office lost more than 25 per cent. of its weight in the time 


that a whole one lost but about one per cent. In another 


case a cut tuber lost more than 43 per cent., while a whole 
one lost less than one. Whole tubers, and those cut in 


varying degrees placed in a box of dry earth lost in weight 
in proportion to the amount of cut surface exposed. But 
this solution is hardly applicable to the present case, be- 
cause during the period of vegetation (about 20 days) one 
and a half inches of rain fell, coming on five different days, 
and hence there could hardly have been a dearth of moisture 
in the soil. We do not know how much the plant depends. 
upon the seed tuber or cutting after it has started into 
growth. During the latter part of May and the first half 
of June, the soil became very dry at times, and it is possi- 
ble that during this period the effect of the cutting proved 
injurious. : 

So, in the second experiment, the influence of the drying 
does not seem to have. been exerted during the period of 
vegetation, because the dried cuttings did not vegetate 
earlier than the fresh ones. The starting of the eyes does 
not appear to be favored by drying, at least not in the 
spring, because it was noted that potatoes stored in the 
cellar in bags during the winter where the moisture was. 
sufficient to decay the bags, were decidedly more sprouted 


at planting time than others stored in a comparatively dry . 


room. ‘The subject is one of interest, and merits further 
investigation. 


DO POTATOES GROW MORE REGULAR IN FORM WHEN ONLY 


WELL FORMED TUBERS ARE USED FOR SEED ? 


~ This is a question of considerable importance to the 
potato grower. ‘The answer, however, may depend upon 
several conditions. So far as the cause of mal-formed 
tubers is due to inheritance, it may doubtless be lessened 
by selection. But if the irregularity is the result of soil or 





Ss 











- 


155 


season, selection can avail little. That the cause of rough 
potatoes is partially due to the soil is indicated by the fact 
that the tubers of a given variety are usually smoother 
when grown on sandy soil than on that which is hard or 
stony. ‘The knobs or prongs so often found on potatoes are 
believed by many to be due to a second growth taking 
place on the advent of rain, after a period of severe drought, 
and it is thought in such cases the starch largely passes 
from the parent tuber into the prongs, much injuring the 


| quality of the former. 


it is well known on the other hand that form is an in- 
herited character in the potato, because each variety has its 
own shape. 


April 29 three short rows were planted with single eye cut- 
tings made from the very roughest and most mal-formed 
tubers that could be selected, and three adjoining rows from 
the smoothest and most regular samples. The variety was 
the White Star. The crop was harvested Oct. 1 with the 
following result: 

The three rows grown from mal-formed tubers yielded 
665 tubers, of which 2038, or about 30 per cent., were more 
or less mal-formed. 

The three rows grown from the smooth potatoes yielded 
578 tubers, of which 164, or rather more than 28 per cent., 
were more or less mal-formed, showing that selection in this 
case exercised no material influence. 


WHEN DO THE TUBERS CEASE TO ENLARGE ? 


The question as to the stage of growth in the potato plant 
at which the tubers cease to grow larger, is one of some 
importance to the farmer, as it is sometimes desirable to 
dig a crop before the tops are entirely dead. In order to 
answer this question, if possible, on August 27 the soil was 
removed from several hills of potatoes sufficiently to expose 
one tuber in each, and of this the diameter was carefully 
noted, after which the soil was replaced. The hills exam- 
ined were of varying degrees of maturity. After the tops 
were entirely dead, the same tubers were measured again, 
with the following results : 


_ Of ten tubers averaging 1 8-4 inches in diameter, of which 


the tops showed the first stages of ripeness, as indicated by 


the blackening or yellowing of some of the leaves, four 


showed a slight increase in size. One had gained in diam- 


eter 1-4 of an inch, two 1-8, and one 1-16 of an inch. 


Of five tubers averaging 1 5-8 inches in diameter, of which 
the tops had unquestionably commenced to die, but were 
still quite green, only one showed any gain, and that but 
1-8 of an inch in diameter. 
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On August 27 one very small tuber was measured on @ 
plant that was apparently just beginning to die. At this 
time it was 1-8 of an inch in diameter. September 13 this 
tuber was measured again, and was then 5-16 of an inch in 
diameter. The tops were still not entirely dead, but nearly 
so. September 27 this tuber had grown to 3-8 of an inchin 
diameter, showing that the growth continued until com- 
plete death of the tops. 


From these observations, we may infer that after the 
tops have commenced to die, no appreciable growth will 
take place in the tubers that are of merchantable size; but 
that the youngest tubers may continue to increase slightly 
until complete death of the foliage. 


WHAT BECOMES OF THE PLANTED TUBER OR CUTTING? 


An experiment conducted during the winter of 1884-5* in 
the green house, showed that the greater part of the stored 
nutriment of the planted tuber was consumed by the grow- 
ing plant befsre the topsdied. Another made in the garden 
during the summer of 1885+ showed that this nutriment is 
not necessary to the development of the plant after the 
latter is once established, and that under favorable condi- 
tions, as good a crop is produced without this patrimony as. 
with it. 

The question as to how far this stored nutriment may 
serve as an offset to fertilizers in the soil has a practical 
bearing. It would seem natural to assume that the less 


nutriment the soil affords the greater use would be made- 


of that contained in the tuber, and the results secured in 
1884-5* in the greenhouse experiment seemed to warrant 
such a conclusion. In order to investigate this subject. 
further, the following experiment was planned 


On May 3, twenty large White Star tubers were selected, 


and the weight of each noted in grammes. Ten of these- 


were then planted in a part of the farm where the soil was 
known to be very poor, and the remaining ten in a highly 
fertilized part of the garden. From time to time during 
the growing season the seed tuber was removed from a hill 
in each lot, and the dry matter in it determined; and in 
some cases the entire hill was taken, and the tops and 
young tubers weighed, in addition to determining the dry. 
matter in the seed tuber. A portion of the hills was left 
undisturbed in order to compare the yield of these with 
that of the hills from which the seed tuber was removed. 
The results appear in the following table. 


*See ers New York Agricultural Experiment Station for 1885, p. 207. 
TL. C. P. 209. 
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In plants Nos. 2, 4, 6, 12 and 14, the seed tuber was re- 
moved on the dates noted, leaving the tops and roots in 
place as far as possible. Nos. 1, 3, 5, 7, 11, 18 and 18 were 
dug on the dates noted, and the weights of the tops and 
tubers noted. Of all these hills, the dry matter in the seed 
tuber was determined: as soon as the latter was dug. 
Nos. 15, 17 and 19 were examined on J uly 10, but the seed 
tubers were found to be decaying. The remaining hills 
were left undisturbed until the tops had died. 

The column showing the loss of dry matter from the 
. different tubers indicates that the amount of loss was not 
proportional to the time the tuber remained in the soil. 
Neither does it appear to depend much upon the weight of 
the tuber. It should be noted with reference to plant No. 
18, that the tuber appeared slightly shrivelled when dug, 
being different in this respect from any of the others. It 
is possible that it was not in a normal condition. 

It is of interest that the loss in the tubers planted on the 
rich soil is decidedly greater on the same dates than in 
those on the poor soil. From the following table it appears 
that a given loss of dry matter from the tubers in the rich soil 
was accompani d by a much larger development of tops and 
young tubers than the same loss from those in the poor soil. 
Thus in tubers 11, 13 and 18 on the rich soul, and 1, 3 and 
5 on the poor soil, which were dug on corresponding dates, 
if we compute the weight of the tops and young tubers 
that would have been produced at the same rates, by a loss 
of 100 grammes of dry matter from each tuber, we have : 


RICH SOIL, POOR SOIL. 
Tuber No, 11, 1432.2 grammes. Tuber No 1, 466. grammes. 
atte CIB IAG? 2 ei ra be Miia ahs wi 
AE eree wh Say) Gee i 4 ine Oh Pipe i 


It is of interest, also, that the tubers commenced to decay 
first on the rich soil. There is some evidence that decay 
does not take place in healthy planted tubers until the nu- 
triment is entirely exhausted. Thus, tuber No. 6, removed 
from the plant July 22, though apparently entirely sound, 
showed no signs of containing starch ‘when examined 
under the microscope, and only the slightest trace when 
treated with iodine. Tuber No. 7, dug Aug. 2, showed no 
signs of decay except at a single point, where it was 
slightly soft. On cutting it was found to be in a state of 
disintegration in the part near the terminal end. The cen- 
tral portion was of a yellowish transulcent appearance, and 
the cells were largely broken down, yet no offensive odor 
was perceptible. As appears from the table, more than 86 
per cent. of the dry matter had passed out of this tuber. In 
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support of this view may be added the fact that when pota- 
toes are planted on poor dry soil, where the tops make but 
a feeble growth, the seed tuber is frequently found to be 
quite sound, even when the tops are nearly or quite dead. 

The yields of the plants that were permitted to mature, 
as given in the table, are too few in number to have much 
value, but they do not show that any material loss followed 
the removal of the seed tubers. This corresponds with the 
results secured in 1885. 


From these results we may infer : 


1st. That although the stored nutriment of the planted 
tuber or cutting is nearly or quite all consumed by the 
growing plant, the experiment does not show that this nu- 
triment is more available than any other equal quantity of 
fertility in the soil. Otherwise, the tubers planted in the 
poor soil would hardly have yielded up their nutriment less 
rapidly than those in the rich soil, because we may fairly 
assume that there was a greater demand for this nutriment 
in the poor soil. 

2nd. The stronger the growth of the plant, the more 
rapidly does the tuber yield up its nutriment. 

3rd. On poor, dry, or badly prepared soil, the nutriment 
2 the tuber cannot recompense for the unfavorable con- 
ditions. 


If these inferences are correct, it would appear that the 
chief value of large tubers or cuttings for seed, as contrasted 
with small ones, lies in the greater vigor that they give to 
the starting shoot. 


OBSERVATIONS ON ROOT GROWTH. 


From the botanists’ standpoint, roots, like all other parts 
of the plant, have been quite thoroughly studied. But the 
subject of the relations of root growth to the processes of 
agriculture and tillage has received less attention than its 
importance would seem‘to merit. It is on the agricultural | 
side only, that the work upon the examination of roots fol- 
lowed at the Station during the past three seasons can claim 
novelty. 

The roots of seven species of gardeu plants not heretofore 
examined at the station have been washed out in 1886 for 
the purpose of making the descriptive notes begun in 1884, 
and continued in 1885, more nearly complete.? In addition, 








1See report of N. Y. Agricultural Experiment Station, 1885, p. 209. 
2See report of N. Y. Agricultural Experiment Station, 1884, pp. 305-315, 
and 1885, pp. 234-239. 
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the roots of two species washed out in 1884 have been again 
examined for the purpose of verifying and supplementing 
the notes then made. Several experiments intended to add 
to our knowledge of root growth have also been carried on,. 
some of which are reported. 

The soil on which the vegetables examined were grown 
is a fertile clay loam to the depth of six to ten inches, resting 
on a tenacious subsoil of gravelly clay. 


BEAN. 


In a plant of the Scarlet Runner bean, of which the roots 
were washed out Aug. 18, the deeper roots extended to the 
depth of twoand a half feet, and the longer horizontal ones 
a distance of at least four feet. A few roots grew within 
one inch of the surface, but the great majority were between. 
two and eight inches deep. At the time of the examina- 
tion, the plant was in full bloom, and the stems were about 
four feet high. 

It thus appears that the root system was fully as exten- 
sive as the part above ground, if not more so. The long 
distance to which the horizontal roots reach indicate that 
except on very rich ground it would hardly be wise to place. 
the hills nearer than four feet apart each way. Even at, 
this distance, the roots would extend from one hill quite to 
the next, so that the soil would be occupied by the roots of 
two hills at the same time. It also appears that cultivation. 
late in summer, that extended more than two inches deep, 
would sever many of the roots. 

In a plant of Boston Dwarf Wax bean, washed out the: 
same day as the above, the deeper roots were traced to the 
depth of two feet, and the horizontal ones extended quite 
as far on either side. The root system was very similar in 
kind to that of the Scarlet Runner, but decidedly less ex- 
tensive. The plant examined was approaching maturity.. 


CORN SALAD. 


In a plant of Corn Salad, or Fetticus, of which the roots: 
were washed out August 13, the root system was found to- 
be different in some respects from that of any other plant 
examined. It appeared to be as concentrated as that of the 
onion, but unlike that in the almost infinite number of the 

ub-divisions of the fibers. It was clearly a tap rooted 
plant, but the tap root was soon lost in its numerous sub- 
divisions. The roots as they left the crown of the plant. 
were both numerous and slender, and they continually 
divided and sub-divided until a hair-like mat was the result. 
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The roots appeared to extend in no direction further than 
one foot, and the greater part of the fibers lay at an angle 
of about 45 degrees. 

The roots of this plant differed from those of any other 
that I have examined by the fact that they almost always. 
divided into two parts of equal size, whereas in others the 
branches have rarely if ever equaled in size the root whence 
they proceeded. 

Unlike the onion, the Corn Salad does not appear to 
demand an excessively fertile soil. It is probable that this 
plant will thrive as well with the rows one foot apart as at. 
a greater distance. 


EGG PLANT. 


The egg plant being a native of the tropics, it was rather 
expected to find a large development of roots very 
near the surface. Such was not the case, however. In a 
plant of the Black Pekin variety, of which the roots were 
washed out Sept. 28, the main roots radiated from the base 
of the stem at varying angles, but the majority rather in- 
clined to perpendicular. The horizontal roots were smaller 
in size than those that grew downward, and none reached 
a greater length than two feet. Branches were most 
numerous near the base of the stem. The main roots were 
about the size of a wheat straw. Root hairs were numer- 
ous on the fibers. 

The plant examined grew but about fifteen feet from a 
Norway Spruce hedge, and the soil at the time the examin- 
ation was made seemed dryer here than in the part of the 
garden not adjacent to the hedge. Possibly the dryness of 
the soil induced by the hedge may have had some influence: 
upon the root development. 


OKRA. 


The okra, also a tropical plant, was not found to be 
especially shallow rooting. In a plant of the dwarf variety 
of which the roots were washed out Sept. 11, the longer 
roots extended several inches into the compact clay sub- 
soil. Atthe depth of eighteen inches the tap root branched 
freely, and some of the branches were of considerable 
length, with many sub-divisions. Sometimes these deep 
branch roots enlarged after leaving the tap root, as did the 
more shallow ones. <A horizontal root was traced a distance 
of three feet, where it was still the size of a straw of timo- 
thy. The fibrous roots chiefly lay at a depth of three to 
ae inches, but many branches reached upward to the sur- 

ace. 
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PARSLEY. 


In this plant the root system was found to be extensive, 
and, especially, deep. On Sept. 17 the roots of a plant of the 
Common Curled, and one of the Hamburg, or turnip-rooted 
variety, were washed out. Little difference appeared in the 
roots of the two sorts. In each the tap root was traced to 
the depth of two and a half feet without coming to the end. 
At this depth the horizontal branches were frequent, being 
little if any more than half an inch apart. At the depth of 
eighteen inches, the soil was pretty well filled with fibrous 
roots. The branches usually left the tap root in a horizon- 
tal direction, and not infrequently grew slightly upward. 
At the depth of four inches below the surface, a horizontal 
root was traced a distance of two and a half feet. Many 
fibrous branches came to the surface. 

The feeding ground of this plant appears to extend de- 
cidedly deeper than that of most other garden plants, and 
the roots reach horizontally a considerable distance. In 
books upon gardening it is usually recommended to plant 
parsley closely. For the garnishing sorts this is probably 
best, as a large leaf growth is less desired than a compact 
tuft of small leaves. For the Hamburg variety, it would 
doubtless be best to give the plants abundant room. 


SQUASH. 


The roots of this vegetable were examined with consider- 
able interest, because it has been often stated that they ex- 
tend as far as the runners. Observations showed that this 
view is based upon tact; indeed in the bush varieties, the 
roots extended much further than the stems. In a plant of 
the Yellow Scallop Bush squash, examined Sept 8, a root 
was traced horizontally a distance of eight and a half feet 
without reaching the end, while the longest runners ex- 
tended but about four feet. This long root grew almost its 
whole length within three inches of the surface. In a plant 
of the Hubbard squash, of which the roots were washed 
out Sept. 11, one of them was traced horizontally a distance 
of ten feet from the base, and at this point it was an eighth 
of an inch in diameter, or about a third of its thickness at 
the start. It might doubtless have been followed much 
farther, but was accidentally broken at this point, and the 
remainder could not be distinguished among many other’ 
roots. This long root grew at a depth of two to five inches 
below the surface. It frequently changed its course, but 
pursued’ in general a rather straight line. It put out 
branches throughout its length, some of which were an 
eighth of an inch in diameter. The number of branches in 
the ten feet was 385, or on the average 38.5 per foot. 
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This gives some idea of the enormous extent of the root: | 
development of the squash. How many main roots from a. 
single plant extended as far as the one followed I do not 
know, but several started at the base. Pres. Clark, for- 
merly of the Massachusetts Agricultural College, estimated 
that the aggregate length of the roots of a squash vine 
grown under glass amounted to more than fifteen miles, 
and our results obtained in the open garden. in the absence 
of specially favorable conditions indicate that this enormous 
development may be far from improbable. 


TURNIP. 


The roots of a plant of the Purple-Top Globe turnip were 
washed out Oct. 29. The root weighed three pounds, and 
the foliage was very vigorous, but the scanty root develop- 
ment was a matter of surprise. The deepest root appeared 
to extend no more than eighteen inches, and the longest 
horizontal roots reached no further. The tap root tapered 
rapidly from the bottom of the bulb for a distance of six 
inches, where it divided into two branches, each about a 
sixteenth of an inch in diameter. Only thirteen branches 
left the tap root that were as thick as a cambric needle, and 
but few smaller ones. These branch roots did not sub- 
divide as rapidly as in most other plants examined. 

-It is well known that the turnip contains less solid matter 
than other garden roots. Its growth ischiefly made during 
the cool and moist weather of autumn, when there is little 
dearth of moisture in the soil, and it stores up very little 
nourishment. In consideration of these facts, an extensive 
root system is perhaps not to be expected. 


The plants of Muskmelon and Onion, of which the roots 
were examined in 1884, were both rather dwarfed speci- 
mens. The root systems of full grown plants of these were 
therefore examined again, in order to supplement the notes 
then made. : 


MUSKMELON. 


The roots of a plant of the Montreal Nutmeg were washed 
out Sept. 7. The tap root extended perpendicularly but 
about four inches, when it turned nearly at right angles, 
descending only gradually as it progressed. The main hori- 
zontal roots lay two or three inches below the surface, and 
one of these was traced to a distance of five feet from the 
base of the plant, which is further than any of the runners 
extended. One root ran horizontally a distance of fifteen 
inches, when it suddenly turned downward, and was fol- 
lowed for fully two feet. At the depth of twenty inches, 
it branched much in the compact clay. 
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ONION. 


In order to learn how extensive is the root system in the 
young plant, the roots of a sample of the Large Red onion 
were washed out on June 21. At this time the leaves were 
but eight inches long, and the young bulb only the sizeofa 
cherry pit, but the roots were found to extend to the depth 
of sixteen inches. 

On September 11, several full grown plants in the same 
row were again examined. The greater part of the roots 
extended no deeper than was noted in June. Ina few 
cases, samples were traced to the depth of eighteen inches. 
No horizontal ones could be traced further than one foot. 
The roots radiated from the base of the bulb in all directions 
below horizontal, some lying no more than an inch beneath 
the surface. They were of equal size throughout their 
length, except that they were slightly swollen close to the 
terminus. New roots appeared to be growing, as some 
were decidedly shorter than the others. As noted in 1884, 
the branches were all short and never sub-divided. 

A careful examination with the microscope of several of 
the fine fibers revealed no root hai-s. 

An observation on an onion plant grown under unusual 
conditions is of interest here. On May 15, seeds of the 
onion were planted in a three inch drain tile, set inthe 
earth its full length, and which was supposed to‘have been 
filled with soil tothe bottom. It was frequently noted dur- 
ing the summer that the plant made a poorer growth than 
many other vegetables which were also growing in drain 
tiles. On washing out the roots, September 11, it was 
found that by mistake, only the upper six inches of the 
tile had been filled with soil, leaving the lower eight inches 
empty. The roots of the onion grew to the bottom of the 
soil, when many followed down the inner surface of the 
‘tile to the ground beneath. The roots thus attached to the 
tile were abundantly clothed with root hairs, and the 
branches here frequently sub-divided. This indicates that 
the character of the root growth, in the onion at least, may 
depend to a considerable extent upon conditions. 

In order to note whether the root growth in this plant 
the second year differs from that of the first, the roots of a 
plant of which the full grown bulb was planted out in the 
spring were washed out June 10. The system was the 
same in general, as that of the first year. An estimate 
made it probable that the plant had formed at least 400 feet 
of roots and root branches, thoughit had been set out but 
about forty days. | 











———— — 
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YS THE SEASON OF MATURITY OF DIFFERENT VARIETIES OF THE 


SAME PLANT GOVERNED AT ALL BY THE DEPTH OF 
THE ROOTS 2 


The question arose whether one cause of early maturity 
in certain varieties may not be due to the roots taking their 
nourishment in shallower, and hence warmer, soil than 
later varieties. Several observations failed to confirm such 
an hypothesis. In the beet and radish, an early variety 
appeared to root shallower than a later one. In the carrot 
the difference was less marked. In the lettuce and pea, no 
difference was observed, while in corn, the later varieties 
rooted decidedly shallower than the earlier ones. 


‘THE INFLUENCE OF ROOT PRUNING ON ROOT GROWTH. 


Market gardeners find transplanting young plants of 
cabbage, tomato, etc., while growing in the cold frame, to 
be of great advantage in assisting them to endure the final 


‘removal to the open ground. The question arose as to the 


cause of the benefit thus ascribed to a _ process that 
would appear to be in itself detrimental. 

An experiment made during the spring with cabbage and 
tomato plants indicated that the benefit chiefly arises from 
the longer roots being broken in transplanting, which 
causes a compact growth of fibres near the base of the 
plant. This mat of fine roots carries the inclosed_ soil with 
it in the final transplanting, and thus many of the feeding 
parts are in a condition to commence absorption at once in. 
their new home. The experiments showed that precisely 
the same result may be secured by sowing the seeds thinly 
in the frame, and then severely root pruning the young 
plants from time to time, taking care to preserve favorable 
conditions for growth. 

Whether this checking of the root growth by transplant- 
ing, or root pruning, is, in itself, beneficial or otherwise, 
in its after effects upon the growth of the plant, 1s a ques- 
tion which I endeavored to settle by experiment, but upon 
which the results were only partially satisfactory. In ex- 
periments with young plants of cabbage and corn, root 
pruning seemed to increase the proportionate development 
of the root as compared to that of the top, but on the whole, 
to retard growth. In two experiments made in the open 
ground with corn plants, one indicated that any interfer- 
ence with the roots may be prejudicial to the growth of the 
plant, while the other showed a slight increase in growth 
following a single moderate root pruning, but a decided 
retardation following a second cutting of the roots. In 
every case, where the root pruning was performed in dry 


166 


weather, the results appeared injurious to growth. The sub- 
ject is one of importance, as it lies at the basis of culture in 
in our hoed crops. We know that a thorough preparation 
of the soil before planting, and a pulverized surface during 
the growing season are beneficial. The effects of lacerat- 
ing the roots in the soil during the growth of the plants are 
not however so well understood as they should be. It is 
hoped that the experiments the coming season may give 
more light upon this question. 


HOW FAR DOES SPECIAL TREATMENT OF THE SOIL AFFECT THE 
DISTRIBUTION OF ROOTS 2 


Asa partial reply to this question, the results of three 
experiments are noted. 


Ist. The popular opinion that mulching the surface tends 
to bring the roots upward was found to be correct so far as 
the fibrous roots are concerned. That is to say, the propor- 
tion of fibrous roots in the first two inches of soil was un- 
questionably greater in the plants examined in mulched 
than unmulched rows. No other difference in the root 
growth was discernible. The observation was limited to 
the beet and carrot, the varieties of the former being Phil- 
adelphia Karly Turnip and Early Blood Red, and of the 
latter Blunt Rooted Karly Scarlet Horn. The seeds were 
planted April 20, and the mulching, which was of straw, was 
applied June 22 to the depth of two inches. 


2nd. Three small experiment plats were planted with 
potatoes. In the first, the tubers were covered with three 
inches of sand, in the second with the same depth of com- 
mon garden soil, and the third with the same depth of a 
mixture of sand and soil. Some difference was observable 
in the root growth. In the plat covered with the sand, the 
roots almost all grew out above the tuber-bearing stems, 
while in the other two plats they grew out at the same 
nodes with them. The roots were also larger in size, but 
branched less in the plat covered with the sand than in the 
others. The root growth in the plat covered with a mixture 
of sand and soil differed from the others in the direction of 
its leading shoots. In this plat the main roots, instead of 
running horizontally as in the other plats, grew downward 
at an angle of nearly forty-five degrees, and the branches 
almost all tended downward. The fibres reached nearest 
the surface in the plat covered with soil; but the main 
roots were rather more shallow in the one covered with 
sand. 
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Why the roots should have inclined downward more in 
the plat covered with a mixture of sand and soil than when 
the sand or soil was used alone does not appear. 


8rd. Several plants were grown in three inch drain tiles, 
set full length in the earth, with the bottom open, and the 
space within filled with garden soil. Plants of bean, cab- 
bage, corn, egg-plant, tomato and watermelon made a fair 
or good growth, and in every case, the roots were found to 
have penetrated to the bottom of the tile, when a portion 
of them turned upward, growing in this direction until 
within three to six inches of the surface, where they grew 
horizontally in the usual manner. Other roots entered the 
soil beneath the bottom of the tile but did not grow upward. 
It was observed in those that grew upward that they 
branched more and more as they approached the surface. 

Plants of lettuce, pepper and strawberry-tomato (Phy- 
salis), grown in tiles made a poor growth, and on washing 
out the roots, it was found that the roots had not grown 
upward as in the other plants, though in the pepper they 
had started in that direction. 

From these observations it appears that the distribution 

of roots may be influenced to some degree by treatment of 
the soil, but that compelling them to grow deep, asin the 
tiles did not in the majority of cases prevent them from 
rising at last to the more fertile and mellow soil near the 
surface. 
_ It would appear from other observations that the direc- 
tion assumed by roots in the soil is governed as much by 
circumstances as by an inherited tendency to grow in a par- 
ticular manner. This view is strengthened by the fact that 
a plant of barley set in the bottom of a suspended flower 
pot, the stem passing downward through the drainage hole, 
filled the soil in the pot with roots, some of which protruded 
at the upper surface. An examination of the roots showed 
that the growth was apparently exactly similar to that 
formed when the plant is set in the pot in its natural position. 
It was also observed in a plant of potato growing under 
a bell-glass where the moisture exhaled from the leaves 
was all confined, that the rootlets which: started from 
almost every node of the stem as often inclined upward as 
downward. 

Botanists tell us that a certain degree of warmth, mois- 
ture, and oxygen are indispensable to the development of 
roots, and that when these are present, the rapidity of growth 
and the number of the branches are dependent upon the 
amount of available plant food. In that stratum of the soil 
in which the balance of these four conditions is on the whole 
most favorable to root growth, the roots develop fastest, and 
this is doubtless one law that governs their distribution. 


12 
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THE NEARNESS OF FIBROUS ROOTS TO THE SURFACE OF THE SOIL. 


In almost all the examinations of roots, the nearness to 
which the fibres approach to the surface was remarked. On 
Aug. 11 the soil between two rows of sweet corn was ex- 
amined with special reference to this subject, and the roots 
were found to be numerous within an inch of the surface. 
An examination with the microscope showed that these 
shallow roots were clothed with live root-hairs, which 
shows that they were then active. On Aug. 14 the soil was 
examined on the south side of a plat of a tall growing, 
southern corn—the point most fully exposed to the sun’s 
rays. At the depth of half an inch, a root the sizeofa = 
stalk of timothy grass left the stem, and proceeded directly s. 
towards the south, giving off numerous branches and con- 
tinuing at this depth for a considerable distance, or as far 
as traced. In plants of tobacco examined the same day, 
roots were found almost to protrude from the soil. In very 
many instances during the washing out of roots it was 
remarked that fibres proceeded upward from the main hort- 
zontal roots, nearly or quite to the surface of the ground. 





GENERAL OBSERVATIONS. 


From the study of roots carried on during the past three 
seasons, it seems possible to make two generalizations 
applicable to plants grown at the Station. 


1st. The chief feeding ground of the roots of our 
hoed crops, including those of both field and garden, 
is in the stratum of soil lying from three _ to 
ten inches below the surface. Several plants, 
particularly the Leguminose, the cabbage family, let- 
tuce, parsley, parsnip, beet, and perhaps a few others, doubt- 
less obtain a considerable amount of their nourishment below 
ten inches, but judging from the locality in which the 
fibrous roots are most numerous, we may infer that even 
these secure more of their food above than below that 
depth. i 


and. In general terms, the plants that make the largest 
development of stem and foliage during summer, as corn, 
sorghum, tobacco and the Cucurbite, are those of which 
the feeding ground is shallowest in the soil. 


THE ORCHARD. 


The winter of 1885-6 proved disastrous to young trees of 
the more tender fruits. Eleven out of thirty peach trees, 
six out of fifteen nectarine, and six out of nineteen apricot 
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trees were destroyed. Each of the trees represents a var- 
iety. The greater part of those killed were reset last 
spring. 

It is proposed to head a portion of the trees of these fruits 
low in the future, and to make the experiment of protect- 
ing them through the winter by placing stalks of tall corn 
or sorghum about them late in autumn. 


The apples grafted in the spring of 1883 have made a 
good growth, with three exceptions. The Sweet Bough, 
Blenheim Pippin and Hubbardston were found to be nearly 
or quite dead last spring and were therefore reset. 

The apple crop was a general failure in this section the 
past season, though the trees blossomed nearly as well as 
usual. Of the varieties grafted in 1883, eight of the thir- 
teen summer sorts, eleven of the twenty-two autumn, and 
twenty-three of the fifty winter varieties bore more or less 
blossoms, though few of these matured any fruits. 

The Lord Suffield deserves mention as a promising late 
summer apple for family use. In spite of the general scar- 
city, this tree bore a good crop of large and fine fruit. The 
first samples were ripe about August 5, and others con- 
tinued to mature until after the middle of September. In 
quality they were fair for dessert use, but would probably 
prove excellent for cooking. 


The cherry trees have suffered a considerable mortality. 
Those of the plum and pear, however, have made a good 
growth. A portion of all of these may be expected to bear 
some the coming season. 


In all the orchard fruits careful notes have been kept of 
the various details of growth, as the date at which the first 
leaves and blossoms appear, the time when the leaves com- 
mence to fall, and have all fallen, the length of new growth, 
etc. In the case of the apple, these notes are already devel- 
oping some interesting facts. The time of maturity of the 
leaves appears to be a well marked variety character, and 
hence it may be used in describing varieties. It has been 
observed that in a large part of the Russian apples on trial, 
the leaves begin early to turn yellow, and nearly all fall im- 
mediately after the first frost, while in the greater part of the 
native sorts the leaves show no signs of maturity until 
frost, after which they turn brown, shrivel and fall appar- 
ently without ripening. The greener the foliage the more 
frost it appears to endure without being killed. 
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SEEDLINGS FROM FEW AND MANY SEEDED FRUITS. 


In the Station report for 1885, p. 229, is noted an experi- 
ment in growing seedling raspberry plants from few and 
many seeded fruits, from which it appears that the plants 
from the few seeded fruits yielded berries of better average 
quality, than those from the many seeded fruits. 

The past season, the same result was noted in respect to: 
the black-cap, or Rubus occidentalis type. Several plants 
of the red raspberry type, &. strigosus, came into bearing 
for the first time, and in those the difference was less. 
marked. I think it doubtful whether the plants from the 
few seeded fruits produced berries of better quality than 
those from the many seeded ones. ; 7 

In current seedlings grown from few, and many seeded 
berries, the plants from the latter were on the average more: 
vigorous in growth, and came into bearing rather earlier 
than those from the former. In the size of the berries, or 
of the bunches, or in the acidity of the fruits, no special 
difference was discernible. 


SEEDLINGS FROM WILD FRUITS. 


A quantity of seedlings has been grown of the dwarf 
Juneberry, Amelanchiar Canadensis, var. oblongifolia, and 
also of the thimble berry, Rubus odorata. The first of 
these gives promise of value as an addition to our hardy 
fruits, as the plants are prolific, and the fruitis of fair qual- 
ity. It is desired to observe the amount of variation in the 
seedlings of both these fruits, and to make the experiment 
of hybridizing the Rubus odorata with the common rasp- 
berry. . 

In growing seedlings from the huckleberry, no success. 
has thus far been attained. The young plants have failed 
to develop under any method yet tried. ‘The immense nat- 
ural plantations of the various species of this fruit, which 
must largely be produced from seed, prove beyond question 
that when the secret of their culture is once learned, there 
should be no trouble in growing the seedlings. Other ex- 
periments are to be made as soon as seed can be procured. 

Several hundreds of seedlings from named varieties of 
the raspberry and gooseberry will come into bearing next 
season, and a large planting of strawberry seedlings from 
excellent named varieties grown in close proximity was 
made the past summer. 
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GRAPES. 


All of our grape vines endured the past severe winter 
without serious injury. A few canes on some young vines 
upon which the wood did not appear to be well ripened in 
the fall were purposely left unpruned, in order to see how 
far down the wood would be killed., In some cases canes 
that were of a green color at the time the leaves fell came 
through alive, but such were invariably killed back for a 
certain distance at the tip. 

Ten of our vines bore some fruit the past season. Mar- 
vin’s Centennial was set in 1888; all the others noted in 
the table in 1882. Amber Queen, Burnet, Lady Washing- 
ton, Monroe, Moore’s Early and Senasque bore their first 
‘crop in 1885; the others bore first the past season. 


The data noted regarding the ten bearing varieties are as 
follows : 
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The date when the first berries of Monroe and Moore’s 
Karly were ripe was not noted. No whole bunches, how- 
ever, were ripe on September 4. The date when the last 
berries were ripe had to be omitted in many cases owing to 
pilferings. | 

The vines were all trained on the horizontal arm system, 
the arms being spread on the lower bar of the treilis, and 
the canes trained upward to the top. 

Francis B. Hayes and Amber Queen appeared to me best 
in quality. Lady Washington, Jefferson and Vergennes 
were all excellent. The Burnet and Monroe were poorest. 


NOTES ON MILDEW. 


Marvin’s Centennial was most seriously injured by mil- 
dew, and Burnet second. Amber Queen was considerably | 
mildewed, and Senasque and Vergennes slightly. The 


» 
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others were not affected. Of those not yet in bearing, 
Catawba, Kumelan and Isabella were considerably injured, 
and Prentiss and Niagara slightly. 


BAGGING GRAPES. 


About one-half of the bunches of Amber Queen, Burnet, 
Lady Washington, Marvin’s Centennial, Monroe, Moore’s 
Karly and Senasque were bagged the first week in July. 
Although no rot appeared on any of the vines, the appear- 
ance of the bagged bunches was so much superior to that 
of those left unprotected that this advantage alone would 
almost seem to warrant the expense of bagging. A severe 
hail storm on August 11 injured the fruit on some vines 
considerably, and it was noticed that those bagged nearly 
escaped harm. This is an advantage from bagging that 
does not appear to have often been mentioned. As a sug- 
gestion to those who have but few grapes, and do not care 
to go to the trouble of procuring bags, it may be added that 
pieces of old newspaper were used as an experiment on 
some of the vines with satisfactory results. It is not neces- 
sary that the paper should be made intoa sack, as it is 
thought best to have the bottom of the bunch left partly 
open. 

The only objection to the bagging noted was that spiders. 
made their webs among the berries of bagged bunches more. 
frequently than of those not bagged. 


CROSS-FERTILIZATIONS. 


An attempt was made to secure hybrids between the 
Concord and two wild species, Vitis westivalis and V. ripa- 
ria, with apparent success. Many berries of Concord fer- 
tilized with these species were secured, and the seeds are 
already planted. The flowers from the wild species which 
in former seasons have opened too early for crossing with 
the Concord and other improved varieties, were retarded 
by breaking off the first shoots that started in the spring. 


—_—_ —_____. 


TOMATO. 


AN EARLY VARIETY OF THE UPRIGHT TYPE. 


In our report for 1885, p. 184, is mentioned an attempt to. 
produce, by cross-fertilization, a tomato having the habit of 
the French Upright or Tree tomato, (tomate de Laye of the 
French), but yielding smooth fruit, and maturing with our 
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earliest market varieties. This attempt has proved success- 
ful. The seeds were planted March 20, and the first fruit 
ripened on August 6, or in 139 days. But one large-fruited 
variety of the ordinary type ripened so early as this, viz., 
the San Salvador (Dam. ’86) and this was very poor in 
quality and deeply ribbed. The fruit from the upright 
plant, however, was very smooth, of good size, and of re- 
markable quality, containing 
but 48 seeds. Several other 
fruits were borne on plants 
of this type equal to the first | 
in everything except earli- 9% 

ness. <A quantity of seed & 
has been saved from the 
smoothest fruits borne by 
the earliest and most pro- 
ductive plants, for propaga- 
tion next season. 

It is thought that in case 
this variety succeeds well 
under glass, it may prove of 
great value for forcing, as | 
its extremely compact habit 
will render it well adapted Fig. 1. 
for frame culture. A trial of it is to be made the coming 
winter in the greenhouse. A cut of one of the plants of 
ae new tomato, taken from a photograph, is presented in 

resents Nat 





THE INFLUENCE OF HEREDITY UPON VIGOR. 


An experiment with the tomato carried on during the 
past three seasons, furnishes some striking and important 
results. | 

In the fall of 1883, a single plant was noticed in a row of 
the Little Gem tomato that appeared more feeble in growth 
and had more of its fruits decayed than any other.» In 
order to find out whether or not this peculiarity would be 
inherited, a few of the sound fruits from this plant, with a 
few others from a neighboring one that appeared very vig- 
orous and healthy, were selected for seed, and plants from 
the two selections were grown the following season.’ The 
progeny of each plant resembled its parent except that that 
of the feeble one was still more feeble. The same selections 
were continued through 1885 and 1886, with similar results. 
The progeny of the feeble plant continued to become more 
feeble. The past season the enfeebled plants were scarcely 
more than one-fourth the size of the vigorous ones. The 


1See Report New York Agricultural Experiment Station for 1884, p. 227. 
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branches lay prostrate upon the ground, with discolored 
and shrivelled foliage, and fully one-half of the fruits de- 
cayed, leaving nothing but the dry skins. This decay is a 
soit rot, quite different from the black rot that often affects 
tomatoes. The fruit becomes soft, and collapses without 
changing color; the skin finally bursts, permitting the con- 
tents to flow out, when it dries, without detaching itself 
from the stem. 


Another line of experiments was commenced in 1883 on 
the use of seeds from immature fruits,! the variety being 
Cook’s Favorite, a tomato rather closely resembling the 
Little Gem. It is a matter of interest that the results upon 
the health of the plant appear to have been the same as in 
the experiments noted above. The progeny of the green 
fruit has become so feeble that the plants are but quarter 
the size of those grown from ripe seed. They have the 
shrivelled and discolored foliage noted above, and a very 
large proportion of the fruits decayed as soon as, or even 
before they matured. 

Prof. Arthur, who has examined the decayed fruits in 
both of these experiments, pronounces the rot due entirely 
to the enfeebled condition of the plant and not to any heredi- 
tary or contagious fungous disease. 

These results show clearly that the selection of seed in 
the tomato is a subject of importance, and that the vigor 
and health of varieties is endangered by the use of immature 
seed; or seed from enfeebled plants. 


INSECTS AND INSECTICIDES. 


With the exception of aphides of many kinds, destructive 
insects were not especially numerous at the Station the past 
season. Potato beetles, cucumber beetles, flea-beetles and 
currant worms came in their usual numbers, and were 
treated by the methods that have been found most satisfac- 
tory informer seasons. lor the benefit of those who may not 
have our previous reports at hand, these methods are briefly 
noted here, with such qualifications as the experience of 
the past seasons suggests. 

For the larve of the potato beetle, Doryphora decemlin- 
eata (Say ), Paris green thoroughly mixed with land plaster 
at the rate of one part to 150, was dusted over the plants 
with the ordinary sifting box. For the beetles themselves 
the mixture was made stronger, one part of the poison to 
100 of the plaster being used. 


1See Report New York Agricultural Experiment Station, 1884, p. 224; 
1885, p. 182. 








175 


For the cucumber beetle, Diabrotica vittata (Fabr.) 
nothing has proved so satisfactory for plants started in the 
open ground as covering the hills with plant protectors of 
some kind. The experience of the past season shows that 
growing melons and cucumbers in drills is not a sure pre- 
ventive from destruction by the beetle, at least, not when 
the same soil is planted for several years in succession. 
Entire rows of plants in which the seeds were placed but 
two to three inches apart, on ground planted to melons and 
cucumbers since 1883, were totally destroyed. 

A method that has proved satisfactory is to start the 
plants of melons and cucumbers on inverted sods in the 
cold frame, and after they have attained two or three rough 
leaves, remove them to their permanent place. If the 
transplanting is done carefully, so as not to remove the 
roots from the sod, and in rainy weather, the plants grow 
on so rapidly that they are little harassed by the beetles. 


In the Station report for 1884, p. 316 it is recommended 
to grow cabbage and other plants that are injured by the 
turnip flea-beetle, Phyllotreta striolata' (Fabr.) within a 
frame of wide boards. The experience of the past two 
seasons shows that this proves reliable only when the frame 
is surrounded by a broad belt of sod of one or more years 
standing. Placed on the cultivated ground of the garden, 
the beetles may appear in sufficient numbers within the 
frame to injure, or even destroy the plants. From this 
fact, it seems probable that the beetles do not hybernate 


much in sod ground. 


As noted in the Station report for 1885, p. 222, mulching 
the soil between currant bushes with coal ashes appears to 
be a partial preventive of injury from the currant worm, 
Nematus ventricosus, (Klug.) At least in a plantation of 
currants made in the spring of 1884 and mulched with coal 
ashes, the injury has been decidedly less than on an old 
plantation that has not been thus mulched. As a sure 
remedy for this pest, nothing better has been found than 
powered white hellebore, applied with water with the 
common sprinkling pot. <A tablespoonful to three gallons 
of water, is sufficient. 

i The green cabbage worm, larva of Pieris rapw L. was 
less destructive than usual the past season. The contagious 
disease noted in our last report, p. 220, again destroyed 
large numbers of the caterpillars. A single application of 
Pyrethrum powder diluted with three parts of air-slacked 
lime proved gufficient. The cabbage plantation was un- 














1In previous reports the name Haltica striolata is used for this insect. The 
above name is adopted on the authority of Prof. J. A. Lintner, N. Y. State 
entomologist. 
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usually large the past season, which doubtless accounts in 
a measure for the slight injury from this pest. It is well 
known that on large plantations the damage is almost. 
always less than on garden patches. 


For the squash vine borer, Melizttca cucurbitae (Harris), 
the experiment made in 1884 and 1885! was repeated. This 
consisted in placing corn cobs dipped in coal tar among the 
plants about the first of July. “he borer scarcely appeared 
at all, however, and plants that received no treatment suf- 
fered very little. Inaplat containing fifty plants, on which 
no cobs were placed, seven borers were found, while in a 
plat of sixteen plants on which the cobs were used, none 
were found. 


APHIDES. 


As already noted, the damage from aphides the past sea- 
son was unusually large. During the spring and the first 
half of summer, nearly all garden plants and fruit trees 
were more or less infested. Hven the water lily, Nymphaea. 
odorata, growing in tubs in the Station lawn, was found! 
to be covered with plant lice in July, wherever the leaf 
stems were exposed above the water. In the extensive 
nurseries about Geneva the damage caused to plantations 
of apple, pear, plum and cherry trees by these insects was. 
estimated at many thousands of dollars. 

It is safe to say that no satisfactory method is known for: 
avoiding the injury from these pests in seasons when the 
conditions are favorable for their rapid multiplication. 
Kerosene emulsions and whale oil soap washes, when made 
of proper strength, destroy all the lice that can be reached, 
without much injury to the foliage; but owing to the 
rapidity with which the insects multiply, and the practical 
impossibility of reaching all at one application, these means 
prove far from satisfactory. 

Nothing new was developed in the experiments made at. 
the Station. A mixture of lime water and kerosene was 
tried as a substitute for the soap emulsion. This was 
equally efficacious, with the advantage that it does not 
cover the foliage with soap. To make this mixture, slack 
one pound of fresh lime in five quarts of water and add one: 
part in fifteen by measure of kerosene. When shaken well 
it is sufficiently permanent for the purposes of application. 
ea for the root aphis, on lettuce, it appeared to do no 
good. 

Hot water was also tried. The difficulties attending its 
application are so great, and the range of temperature at 


‘See report New York Agricultural Experiment Station, 1884, p. 318; 
1885, p. 216. 
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which it may be used with safety to the foliage, and de- 
struction to the insects is so slight that it must be regarded 
as impracticable. Tests of solutions of corrosive sublimate 
and carbolic acid were found to injure foliage without being 
fatal to the insects. — 

It is possible that had a thorough application of the kero- 
sene emulsion, or a solution of whale oil soap been made at 
the first appearance of the leaves, the damage might have 
been largely prevented. The advantage of treating the in- 
sects at this time is two fold. The leaves are small and 
upright, so that the liquid can be applied to both surfaces 
more readily, and the aphides are then few and the number 
that survive will be but a mere fraction of those that escape 
after the trees are in full leaf. 

Various lady-bug beetles (Coccinellidae) are known to 
destroy great numbers of aphides. During the latter part 
of the season these insects appeared in unusually large 
numbers, the vast swarms of aphides probably furnishing 
favorable conditions for their multiplication. This sug- 
gests the question: May not some artificial food be found 
for these beetles, that can be applied to fruit trees in the 
form of a wash, and thus favor their multiplication in all 
seasons ? | 


PARIS GREEN FOR THE CIRCULIO. 


It has frequently been stated that Paris green and water 
applied to the foliage of plum trees will prevent injury by 
the circulio. As an experiment, one-half of aseedling plum 
tree was sprayed with this mixture at the rate of one ounce 
to ten gallons. This was the only bearing plum tree at 
hand except those in the poultry yard, which are rarely at- 
tacked by thecurculio. The first application was made May 
10, a second May 17, and a third later, date not noted. 
Unfortunately the doses proved too severe for the foliage, 
though the effect was not immediately noticeable. About 
midsummer the leaves on the sprayed side of the tree began 
to drop and continued to do so until more than half of them 
had fallen. The fruit did not mature naturally, and mostly 
dropped early, hence it could not be determined how far, if 
at all, the injury was due to the curculio. 


HYPOSULPHITE OF SODA AS A PREVENTIVE OF SCAB ON THE 
APPLE AND PEAR. 


In our report for 1885, p. 231, the result of an experiment. 
is noted in the use of a solution of hyposulphite of soda for 
the apple scab, Fusicladium dendriticum (Fckl.) from 
which it appears that the fungus was somewhat lessened 
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‘by the applications. The experiment was made upon one 
side of a tree of the common Siberian crab, leaving the 
other side untreated. 

The past season the applications were repeated upon this 
tree in the same manner as in 1885, and a tree of Seckel 
pear, on which the fruit has been much injured in past sea- 
sons by another species of Hustcladium, was also treated on 
one side. 

The solution was applied to both the crab and pear tree 
four times, viz., on April 22, May 6, May 10 and May 17. 
The first three applications were at the rate of one pound 
of the hyposulphite to ten gallons of water, and the last 
was of half that strength. It was found that the second 
and third applications injured the foliage of the pear tree 
slightly, and hence the last one was diluted one-half. 

‘The results in the case of the crab tree were very strik- 
ing. The part of the tree sprayed with the solution bore a 
fair crop of medium sized fruit, while the other brought no 
fruit to maturity. Both sides of the tree bloomed profusely, 
and early in the season both had a fair setting of fruit. I 
am not sure whether or not as much fruit set on the side 
not sprayed as on the sprayed side, but when the fruit on 
the latter had ripened, only specimens ruined by the 
fungus were to be seen on the side of the tree not sprayed, 

In the case of the pear tree, the result was less striking. 
The fruits were picked August 28, and the yield from each 
side assorted into two qualities. Only those not sufficiently 
injured by the fungus to affect their market value were 
placed in the first quality. 

Of 486 fruits picked from the sprayed part of the tree, 
290, or 59.65 per cent. were found to be in the first quality. 

Of 213 fruits picked from the side of the tree not sprayed 
115, or very slightly less than 54 per cent. were placed in 
the first quality. 

It appears that the slight difference is in favor of the 
sprayed side. It should be added that the second quality 
from this side was perceptibly better than from the side not 
sprayed. 


AN APPLICATION FOR PEAR BLIGHT. 


At the suggestion of Prof. Arthur, the same solution was 
applied to the foliage of one Boussock and three Bartlett. 
pear trees to see whether it might not act as a preventive 
of the pear blight. The trees were sprayed on the same 
dates as noted above, the first application being made before 
the leaves were fully developed. One of the Bartlett trees 
was attacked with blight during the summer, and thus the 
question is answered in the negative. 
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THE JNFLUENCE OF FOREIGN POLLEN UPON THE 
CHARACTER OF FRUIT. 


1st. The Strawberry. 

In our report for 1885, p. 227 1s reported an experiment 
in fertilizing the blossoms of the strawberry with pollen 
from other varieties, in order to discover the effect, if any, 
on the fruit. The result appeared negative. A similar ex- 
periment was made the past season. 

A number of plants of the Crescent strawberry were 
potted in the fall of 1885 and wintered over in a cold frame. 
In the spring the pots were plunged in the garden until the 
flower buds appeared, when they were removed to the 
greenhouse and inclosed in a frame covered with mosquito 
netting. The plants were kept enclosed in the frame ai all 
times except while the work of fertilization was going on. 
They were divided into four lots, and as the flowers opened, 
those of one lot were fertilized with pollen from the Sharp- 
less, those of a second with that from Wilson, of a third 
from Lennig’s White, while those of the fourth lot were 
not fertilized at all. In one plant, two flowers were ferti- 
lized on one side of the receptacle with pollen from the 
Sharpless, and on the other with that from Lennig’s White. 
After the plants had finished flowering they were removed 
to the garden and bedded out. Unfortunately the removal 
was followed by very warm and dry weather and in spite 
of waterings, the foliage shriveled considerably and the 
berries were in consequence diminutive in size. The value 
of the experiment was not however destroyed. It was very 
clear that the berries from blossoms fertilized with pollen 
from Lennig’s White were not different in color from those 
fertilized with that from Wilson or Sharpless. The flowers 
fertilized on one side with pollen from Sharpless and on 
the other with that from Lennig’s White matured symmet- 
rical fruits, which were uniform in color on both sides. 
Some berries were irregular in form among those fertilized 
with pollen from each of the three varieties, but it could 
not be said that more irregularity appeared in one lot than 
in another. 

One thing however was plain. The proportion of berries 
secured depended upon the abundance of the pollen furn- 
ished by the variety used as the fertilizer. The Wilson 
yielded less pollen than either of the other varieties, and it 
was found more difficult to secure berries with pollen from 
this sort, a point which may have a practical bearing. 
Whether or not the same law holds under natural condi- 
tions, it is impossible to say, but it seems probable that it 
might. It is quite possible therefore that the quantity of 
fruit depends to some extent upon the abundance of the 
pollen yielded by the variety used as the fertilizer. 
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The flowers of Crescent, not consciously fertilized at all, 
produced and matured some fruit that bore apparently 
normal seeds. While open, these flowers were several 
times examined, and not a single anther was found. The 
plants bearing them were kept within the same frame as 
the others. Vv hether the polien was disseminated into the 
air from the brushes used in fertilizing the other plants, and 
so fell upon these flowers in sufficient quantity to effect fer- 
tilization, or whether the flowers really did contain a few 
fertile anthers that escaped observation, I do not know. It 
is clear that in an experiment of this kind, the plants to be 
differently treated should not be inclosed within the same 
frame, and if possible, not within the same room. 


9nd. The Grape. 

If foreign pollen exerts an influence upon the character 
of the fruit in the grape, it would be expected that the 
blossoms of black varieties fertilized with pollen from white 
ones, would produce berries of lighter color than would 
self-fertilized blooms. 

The flowers of several bunches of the Burnet, Monroe and 
Senasque, all black grapes, were castrated before the caps 
had fallen, and inclosed in paper bags. In due time they 
were fertilized with pollen from the Lady Washington, a 
white grape, and again inclosed in bags, in company with 
several other bunches on the same vines that had not yet 
opened their flowers. Thus some of the bunches on each 
vine must have been self-fertilized and others  cross- 
fertilized with the Lady Washington. When the 
grapes had matured, it was quite impossible to de- 
tect any difference either in color or flavor between 
the self-fertilized and the cross-fertilized berries of the same 
variety. 

From these experiments and the one made in 1885, it 
would appear that the cases, if any, in which the pollen of 
one variety of strawberry or grape has an influence upon 
the fruit of another, must be regarded as exceptional. 


AN ATTEMPT TO SECURE A RECORD OF THE SOIL MOISTURE. 


We know of no reliable method for securing an accurate 
record of the degree of moisture contained by the soil. The 
- operations of the laws that govern the movements of water 
in the soil, though of vast importance to agriculture, are 
not well understood. Hence an investigation has been 
undertaken during the past two seasons to discover a way 
whereby the moisture of the soil can be measured and 
recorded. As an aid to the discussion, experiments that 
gave only negative results are briefly alluded to, with the 
reasons for their failure. 





——— 
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The first attempt, consciously a rude one, consisted in 
burying common bricks about eight inches deep in the soil 
in autumn, to be taken up from time to time during the 
following season, and the per cent. of water in them deter- 
mined by drying. This method besides being very incon- 
venient, proved entirely unreliable. The bricks were found 
to be incapable of taking up more than half the percentage 


of water that the soil in which they were buried would 


contain. 


Samples of a very porous kind of brick were obtained 
through the courtesy of the International Terra Cotta 
Lumber Co., of Chicago. This material obviated the objec- 
tion noted above, as it was found to contain quite as much 
water to a given bulk, as would the soil. Another objec- 
tion appeared, however. The terra cotta had a stronger 
affinity for water than the soil, in consequence of which it 
would become saturated during rains and would not part 
with its water as rapidly as would the soil. 


Pieces of pine wood were also tested to see if the degree 
of expansion by absorption of moisture would represent the 
water content of the soil, but these appeared to offer the 
same objection as that noted for the terra cotta. 


A method that it was thought must prove reliable was to 
take actual samples of the soil and determine the moisture 
by drying. This proved unsatisfactory for various reasons. 
The soil as a rule is neither homogeneous nor level. It is 
thus unequally wet by rains. The water flows from the 


- ridges and settles in the hollows. The amount of organic 


matter the sample happened to contain would also exercise a 
a marked influence upon its water content. Again, the act 
of taking the sample would necessarily loosen the soil more 
or less at that place and hence cause it to dry out more 
rapidly than elsewhere in dry weather and to retain more 
moisture during rains. This made it impracticable to take 
samples from the same locality from day to day, and hence 
the results secured were not comparable. 


At last a clue was found that appears up to the present 
time to obviate the objections noted. It is well known that 
the rapidity of evaporation from a moist surface exposed to 
air is in proportion to the dryness of the surrounding 
atmosphere, modified by temperature. Does a similar rule 
apply to the soil, 7. ¢., is the rapidity with which the soil 
absorbs water from a moist surface in contact with it, in 
proportion to its degree of dryness? A variety of experi- 
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ments was made, intended to throw light 
upon this question, and while the apparatus 
used was improvised, and hence necessarily 
more or less imperfect, the indications are 
decidedly in the affirmative. 

In these experiments the apparatus used is 
illustrated in Fig. 2 and may be described as 
follows : | 

Into the short arm of a tube resembling 
the one used to contain the water in the wet 
bulb hygrometer, a cylindrical piece of terra 
cotta, a, was loosely fitted, to act as a substi- 
tute for the wick. Its lower end reached into 
the bend of the tube, and its top projected 
slightly above the end of the short arm. The 
long arm of the tube, 0, ‘instead of being 
closed at the top, as in the wet bulb hygro- @z 
meter, was provided with two stopcocks, d,d, 
placed one above the other, and the part of : 
the tube between the cocks, c, was graduated 
to cubic centimetres. The object of the 
cocks is to permit the filling of the tube with ; 
water, without removing it from the earth. Fig. 2. 


Such an apparatus was placed in the soil of a bare spot 
in the garden early in September, the lower end being set 
about six inches below the surface, while the long arm ex- 
tended upright into the air. The piece of terra cotta, being 
in contact with the soil at its upper and with the water of 
the tube at its lower end, transmitted the water as fast as 
the soil absorbed it, and as the short arm of the tube became 
empty, a bubble of air would rise in the long arm, and thus 
admit more water. By means of the graduated section at 
the top of the tube, the absorption could be measured. 

A careful record of the absorption was kept from Septem- 
ber 5 to October 16. In the following table, is shown a 
comparison between the record of the wet bulb hygrometer, 
the absorption from the apparatus just described, and the 
rain fall, for six consecutive weeks. The wet bulb hygro- 
meter was read three times each day, at 7 a. m., 12 m., and 
6. p.m. The differences between the readings of the wet and 
dry bulb are all added together to furnish the figures of the 
first column ; the second column shows the total absorption 
by cae soil during the same period, and the third the total 
rainfall. 
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Total differences of Total Total 
For the week ending wet and dry bulb. absorption. rainfall. 
Sept. 11....100.1 degrees 203% cubic cent. .10 inches. 

Seep G60. tf Dye ON ee i} Wig. 

dave g's. 260, ¢46.7, 5). Arto ruiyac git 1980 oes 
; LC buds tise cc 43: 0 tS Tey ibe 40 fs 
Bae SAG. T joo 3 ay Aiea Muy cana 

(oe atnvsy) ) ehOl a. 83.3 os 35'5 ae NG bg aA ah 


*.13 inch of rain fell during the last day 
as it affected but a single reading. 


It is clear from this table that the absorption diminished 
nearly in proportion to the diminution of the differences of 
the wet and dry bulb, and that during the week of excessive 
rain, it was correspondingly less. We should expect that 
in general terms, the moisture of the soil would have some 
relation to that of the air during weekly periods, and the 
table shows that a relation did exist between the moisture 
of the air and the absorption by the soil, though it was 
modified by the rainfall, which is also as we should expect. 

Several other experiments conducted in the office with 
similar apparatus, using bottles of soil, gave additional 
evidence of the feasibility of this method for recording the 
soil moisture. The effects of temperature and other modi- 
fying influences upon the absorption, as well as a method 
for calculating the actual moisture from the readings of the 
apparatus remain to be worked out. 


f 
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THE COMPARATIVE MOISTURE OF CULTIVATED GROUND AND 
SOD IN SUMMER WEATHER. 


Out of many tests of the soil moisture made by drying 
actual samples of soil, a single series is reported, indicating 
the difference in the percentage of water contained in cul- 
tivated ground and sod, in moderately dry summer weather. 
The cultivated soil had produced a crop of peas early in the 
season, but the vines had been removed several days before 
the tests were commenced. The sod was in an orchard of 
young apple trees, but the samples were taken from a part 
not in the least shaded by the trees, and as far from them 
as possible. A crop of grass had been removed from it in 
June, and the second growth was three or four inches high 
at the commencement of the test. The cultivated soil was 
the more fertile of the two. The tests were commenced 
Aug. 23, the last rain (.58 inch) having fallen Aug. 16. 
The samples were taken by means of an instrument re- 
sembling a butter tester, the blade being inserted to the 
depth of six inches. After drying, the samples were washed 
through a sieve of one-tenth inch mesh, the stones and. 
other substances that would not pass through the seive be- 
ing then dried, and their weight deducted both from that of 
the fresh and dried sample. 
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The data obtained are as follows : 
Per cent. of water. 


Sample ————_>*-- 
taken. Sod. Cultivated ground. Rainfall. 
SAF, a0 ws ots chain gd wees eee Bra Diet 16.89 20.46 . 31inch. 
ah AC NRT A SR PL rsa Na 19.72 "22.30 e 
et TN Reaa A 2 Nina nik A mee 17.16 20.75 
AE SURI C OT AHS ORAS Sd 18.80 20.81 
sisi Nish FAN Seay a Rai api et 14.36 18.53 
aR eeaseh te rena See eins Bigs 15.72 18.82 .80 inch. 
RRNA Uthat AANA Metres | rere 20.68 22.86 
AVOLALC acy SAT bel Dee: 17.62 20.66 


It may be noted that the per cent. of moisture sometimes — 
appeared to increase without rain, a result which may be- 
due to the inaccuracy of the method. 
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CABBAGE. 
A TEST OF VARIETIES. 


So far as the number of varieties is concerned, the test of 
cabbages made the past season was an elaborate one. The 
entire catalogue list was ordered from the principal Ameri- 
can seedsmen, as well as a large number of packages from 
France, Germany and Italy. All together, the list included 
196 differently worded names. As appears from tbe table, 
some of these names were grown from several different 
seedsmen. 

Three separate plantings were made. The first, reported 
in the first table, included 58 early cabbages, and was made 
in boxes in the hot-bed Mar. 4, the plants being transplanted 
to the garden May 3 and 4. <A second planting, including 
both early and late sorts, was made in boxes in the cold 
frame May 6-10, and the plants were transplanted June 
5-9. The third planting, in the main a duplicate of the 
second as regards varieties, was made in the open ground 
May 7-10, the seeds being sown thinly in drills, and the 
young plants thinned when of the proper size, to one and a 
half to two feet apart in the row. In all the plantings, 
packages bearing the same name from different seedsmen, 
were treated as different varieties. 

The soil was well fertilized with stable manure, and 
ploughed in the fall of 1885. In the spring, before planting, 
it was thoroughly cultivated, but not plowed. The rows 
were in all cases three and a half feet apart, and the trans- 
planted plants were set two feet apart in the rows. Twelve 
plants to each name were intended in each of the three 
plantings, but some did not survive, though the plantings 
were reset once. The cultivation all had to be done by 
hand, as the garden beds are too narrow to admit of horse 
culture. 

Through the courtesy of Prof. W. R. Lazenby, and Mr. 
W. J. Green, of the Ohio Experiment Station, an exchange 
was made, whereby our number of samples of seed was 
considerably increased. The cabbages grown at the Ohio 
Station and at our Station the past season were thus largely 
from the same seed packages, and hence a compari- 
son of results may be expected to furnish some interesting 
data in relation to the influence of different soils upon the 
varieties of the cabbage. 

The amount of data is so large that the tables are necess- 
arily somewhat complicated. The second table includes 
both the second and third plantings, and in addition to the 
data noted in the first table, the day oa which the largest 
number of heads was cut is recorded, as an additional index 
of the comparative earliness of the varieties. 
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CABBAGE—FIRST PLANTING—EARLY VARIETIES ONLY. 


PLANTS TRASPLANTED FROM HOT-BED. 
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CABBAGE—FIRST PLANTING—EARLY VARIETIES ONLY (Contd). 
PLANTS TRANSPLANTED FROM HOT-FED. 
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No. plants survived. 
Av. diameter head—incbes. 


Days from planting. 
No. heads formed. 
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Av. weight head—ounces, 
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A brief study of the table makes it evident that twelve 
plants from each sample of seed are not sufficient to war- 
rant many deductions as to which varieties would give the 
best results to the practical gardener. Indeed this was not 
the Director’s object in making the trial. The cabbages 
were grown for the purpose of securing descriptions of the 
different varieties, and determining the synonyms. Asan 
illustration of the capriciousness of so small a number of 
plants, I note that in the first planting, the rows of St. 
John’s Day Early from Sibley and Vilmorin were surpassed 
in earliness by forty-seven other rows, while in the planting 
made in the open ground they were the earliest of the 
smooth leaved sorts. | | 

By massing the results obtained from the plantings of 
the same variety from different seedsmen, the number of 
plants becomes sufficiently large to discuss. A comparison 
of two prominent early varieties is therefore made, as 
follows : 


A COMPARISON OF EARLY WAKEFIELD AND ETAMPES. 
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| days|days, in. | ozs. 
Early Wakefield—seeds planted in place} 10 |118 | 95.8 96.3 a 6.6 | 64 
Early Wakefield—plants started in | 
COUDCrAMB se 56. ee ees -«.[ 6} 71°)0508), 93,7) 12006 1.70.6 
° ’ } 
Etampes—seeds planted in place..... 7 | 83 | 97.6 98.5) 118 5.9 | 50.4 
Etampes—plants started in cold frame} 3} 33 | 88 98.7! 120) 6 55.3 


The Etampes has been very often claimed by seedsmen 
to be earlier than the Early Wakefield. From the table it 
appears that at the Station, it was not only no earlier but 
the heads were smaller and lighter than in the latter 
variety, 


DO TRANSPLANTED PLANTS HEAD BETTER THAN OTHERS ? 


It has often been claimed that the act of transplanting 
cabbage plants exerts a beneficial influence upon their head- 
ing qualities, The second and third plantings in our test of 
varieties gave an opportunity to make a comparison in this 
respect, as the second planting was made in boxes in the 
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cold frame May 6-10, and the third in the open ground 
May 7-10. It is thus possible to compare 166 rows of trans- 
planted plants with the same number of rows grown ‘‘in 
place,” the varieties being identical, and the seed being 
taken from the same packages. The results of such a com- 
parison are as follows : 


Average time Average time to Average diam- Average weight Per cent of 


to first head. largest cutting. eter of heads. of heads. plants that 
Days. Days. Inches. Ounces. headed. 
Second planting, 
plants transplanted. ..114.95 140.89 7.55 89.1 86.76 
Third planting, 
plants grown in place. 116.17 141.90 7.81 90. 90.16 


It is evident that, in this case, the transplanting shows 
no beneficial effect. The little difference is in favor of the 
plants grown ‘“‘in place.” 


CABBAGE PLANTS FROM GREEN SEED. 


In the Station report for 1884, p. 211, is noted the result 
of anexperiment in the use of slightly green seed, in which 
it appears that the plants from the green seed vegetated 
better, and their heads matured earlier, and were larger 
than those from ripe seed. The experiment was _ re- 
peated the past season ona larger scale. [In the summer 
of 1885 the seed stalks of a plant of the Winnigstadt cab- 
bage, of which the pods were fully grown but had not com- 
menced to turn yellow. were cut and hung up ina dry 
room, where they were left until the pods were sufficiently 
dry to shell. Last spring a quantity of this seed, with some 
fully ripe seed of the same variety, was planted in the cold- 
frame, and a plat containing one-twentieth of an acre was 
set out with the plants, those from the green and ripe seed 
occupying alternate rows. 

Of each selection, 176 plants were set. Those from the 
ripe seed formed 140 heads, averaging 72.8 ounces In weight, 
while those from the green seed formed only 88 heads, aver- 
aging 55.8 ounces in weight. 

In this experiment, the result is strongly against the green 
seed. Much, however, may depend upon the degree of | 
immaturity. It is possible that while seed that is very 
slightly unripe may produce better results than that fully 
ripe, more immature seed might act in the opposite way. 


GROWING CABBAGE PLANTS FROM SLIPS. 


In the Station report for 1884, p. 212, an experiment is 
noted in growing the cabbage from leaf cuttings. The 
experiment was made the past season on a larger scale. It 
was found possible to obtain thrifty plants in this way ina 
shorter time than from seed. Buta small proportion of the 
slips formed plants, however, and when removed to the open 
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ground these seemed less hardy than those grown from 
seed. The assumption that plants grown in this way would. 
vary less than those grown from seed was not sustained, 
for the plants grown from the slips were by no means uni- 
form, nor did they head as well as did the parent plant. 

In this experiment, the slips were made from the stem 
leaves of a plant that was forming the flower stalk. The 
experiments have shown that slips taken from a plant that 
is in a condition of growth form the bud sooner than those 
from a dormant plant. 


A DESCRIPTION OF THE PRINCIPAL VARIETIES OF THE HEADING 
CABBAGE. 


Following the plan of the Director, an attempt is here 
offered of a description and classification of the principal 
varieties of the heading cabbage. Much difficulty was 
anticipated in the work, and much has been realized. The 
names and varieties are less numerous than in some other 
vegetables, but the extreme variability often shown in the 
plants from the same sample of seed, and the difficulty of 
deciding the amount of variation admissable within a 
variety, have been a constant source of embarrassment. 
The heading cabbage appears to be extremely subject to 
variation, a peculiarity for which the seed grower cannot 
be held entirely responsible. 

The attempt to. describe variables in terms sufficiently 
accurate to be of value in recognizing varieties is necessarily 
accompanied by difficulty. To pronounce closely related 
forms, which continually vary into each other as synonyms, 
which we must do if we follow strictly the spirit of botany, 
is to ignore the distinctions of different strains, a distinction 
which is often of very great importance to the market 
gardener. This attempt is offered, not because it is believed 
to be faultless, but because it is the best that I have been 
able to make. 

Thanks are due to Prof. W. W. Tracy, of Messrs. D. M. 
Ferry & Co., Detroit, Mich. ; to Mr. A. G. Tillinghast, of 
Padilla, W. T.; to Hon. J. J. H. Gregory, of Marbleheac _ 
Mass., and Mr. Francis Brill, of Riverhead, L. I., for valu- 
able information and assistance in relation to varieties. 


VARIETIES. 


In separating the cabbages into their varieties, not simply 
the head, but all of the visible characters have been taken 
into account, and it has seemed best not to accept much 
variation in a given character. Some of our horticultural 
writers have admitted much diversity in this respect, but if 
we allow this in one character we cannot consistently refuse 
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to allow it in all, and this would render descriptions value- 
less, if not absurd. Thus we find in the writings of a prom- 
inent grower of, and writer on cabbages: ‘‘In the Wakefield 
cabbage, the conical and flat are both normal.” The same 
author; in speaking of the Stone Mason cabbage, says: 
“The color of the leaves varies from a bluish-green to a peas 
green, and the structure from nearly smooth to much 
blistered.”” Another well-known seed grower says of the 
Jersey Wakefield cabbage: ‘‘It must be admitted it pre- 
sents many conditions ; it is early, late, pointed, round, 
rough and smooth leaved.” Admissions like these would 
seem to prove beyond question that the cabbage under con- 
sideration is either very poorly fixed, or else from having 
been grown under very unfavorable conditions, or through 
mixture with other varieties, it has been permitted to de- 
teriorate. We cannot of course ignore the inherent varia- 
bility of plants, but the seed grower should certainly have 
an ideal form for his varieties, and this ideal should include 
not simply the part for which the plant is grown, but the 
secondary characters! as well. It is probable that through > 
the little understood law of co-relation of growth, the part 
of the vegetable used is influenced by the secondary char- 
acters, and that the highest excellence can only be attained 
by paying careful attention to these, as well as to the part 
for which the plant is grown. It is highly important also 
that different seed growers should work towards the same 
ideal, and the present attempt is designed to aid them in 
doing this. 

‘In deciding from our variable plantings what particular 
form should constitute the true variety, it has been assumed 
that the majority of the plants were correct. As an illus- 
tration of the variability in plants of the same variety from 
the same seedsman, and from different seedsmen, a table 
is here presented showing the results of a comparison of the 
secondary characters in the Premium Flat Dutch cabbage : 
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Brill. 23 15 8 5 ign a7 5 1 5 18 
Ferry. 21 17 4 11 10 12 9 Fe: 4 17 
Greg. 22 18 4 8 14 18 4 4 18 
Hen. 23 19 4 9 14 19 4 3 20: 
Maule. 11 11 0 6 5 10 1 0 11 
Till. 24 21 3 8 16 18 6 he 1 23; 
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1The term ‘‘secondary characters’ is here used to mean all other charac- 
ters except those relating to the head. 
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From this it is evident that the foliage of this variety 
should be of a deep bluish-green color, slightly blistered or 
smooth, with ruffled borders, and the lower leaves not 
petioled. All plants, therefore, that did not present these 
characters, were considered as being off type, and hence 
were not used in the description: Very many of our cab- 
bages were tabulated in the same manner. As far as prac- 
ticable the results thus obtained have been supplemented 
by comparison with the printed descriptions and illustra- 
tions of horticultural works, and seedsman’s catalogues, 
and by correspondence with experienced seed growers. 


SUB-VARIETIES. 


Several cabbages, as for instance the Surehead and Bergen 
Drumhead, known to seedsmen under different names, pre 
sented such close resemblances that many of the plants from 
one could have been placed in the other without the possi- 
bility of detection. Yet a difference was observable between 
the rows taken as a whole, and frequently this was of a 
character that materially influenced the intrinsic value of 
the two rows. Itseemed hardly possible to describe such as 
distinct, and quite improper to pronounce them synonyms. 
It has seemed best, therefore, to follow Vilmorin in recog- 
nizing sub-varieties or strains in some cases, permitting 
the strain to retain the name under which it has been gen- 
erally known. ‘This distinction has long been recognized 
by seedsmen, and probably could not be wisely ignored, 
because improvement must generally come through slow gra- 
dations, and to refuse to recognize such inc ipient varieties 
would be detrimental to progress. The names of such 
strains in the described list are printed in italics. 


CLASSIFICATION, 


As an aid in identifying varieties, we have adopted, with 
slight change, a classification proposed by M. Augustin P. 
De Candolle, a learned French botanist, in a paper read be- 
fore the London Horticultural Society, Aug. 7, 1821. This 
plan separates the heading cabbages into two principal 
classes, based upon the degree of blistering of the foliage, 
or in other words, upon the relative development of the 
parenchyma and veins. <A similar division has. long been 
recognized by horticultural writers and seedsmen, the 
smooth or less blistered sorts being known as cabbages, and 
the more blistered ones as Savoys or Savoy cabbages. M. 
DeCandolle inclines to consider these classes as distinct 
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races,’ and ranks the Savoy class as_being botanically in- 
termediate between the tall or Cavalier cabbage and the 
common or smooth leaved cabbage. However this may 
be, the distinction between them is by no means clearly 
marked. Many of the so-called smooth-leaved class are 
considerably blistered, and certain varieties commonly 
classed with the Savoys are not more blistered than others 
that have been placed in the smoother class. In this article 
the division followed by M. Vilmorin in Les plantes pota- 
géres has been used. 


The properties of these two classes differ in some respects. 
The smooth leaved cabbages are on the average more rapid 
in growth, grow to a larger size, and form larger and more 
compact heads than do the Savoys, while the latter, on the 
other hand, are the more tender and more delicately fla- 
vored. In our experience at the Station, the Savoys have 
proved less reliable for heading than the varieties of the 
other class. 


M. DeCandolle further divided the smooth leaved class 
into five divisions, which he calls varieties, based upon the 
shape of the head. It has seemed well to extend this di- 
vision so as to make it include the Savoy class as well. Al- 
though at present the forms of the head in the latter are 
less numerous than in the smooth leaved class, it is possible 
that new varicties may appear of other forms, and our 
scheme should be applicable to future as well as to present 
varieties. 


These divisions as proposed by M. DeCandolle are: 

1st, the flat or oblate headed cabbages, (Fig. 3, Page 202); 
2d, the round headed, (Fig. 4); 

3d, the egg shaped, or obovate headed, (Fig. 5); 

4th, the elliptical headed, (Fig. 6); and 


Sth, the conical headed cabbages, (Fig. 7). 








* The word race is apparently used in the paper under consideration as 
indicating a group of varieties. 

*M. De Candolle gave botanical names to these classes, calling the 
smoother leaved class Brassica oleracea capitata, and the blistered leaved 
class B. oleracea bullata. The first class is called by M. Vilmorin ‘‘Choug 
pommes a feuilles lisse,”—Smooth leaved heading cabbages; and the second, 
** Choux de Milan,”—Milan cabbages. 





These divisions seem rather arbitrary, for we have heads 
of every possible shade of gradation between the flattest, 
and the most oblong conical head. The properties of the 
cabbage seem to depend more upon the coloring of the foli- 
age than upon the form of the head, and hence a division 
based upon color would seem to logically precede the one 
based upon the form of the head. It has, however, seemed 
best to follow M. DeCandolle in this respect. 


The form of the head appears to depend chiefly upon the 
degree of curvature of the midrib, or what is the same 
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thing, upon the angle which the leaves assume with refer- 
ence to the stalk. It is also probably influenced somewhat 
by the form of the leaves. In those cabbages of which the 
leaves tend to spread out upon the ground, those forming 
_ the head must make a complete semi-circle in order to meet 

at the top. If the leaves grow very spreading and are 
roundish, as in Fottler’s Brunswick, the ends donot always 
come together, hence the top of the head does not grow so 
rapidly as the sides, and a flat or oblate head is the result. 
On the other hand, if the leaves grow nearly erect, as in 
the Pomeranian cabbage, a slight curvature of the lower 
part of the midrib is sufficient to bring the ends together, 
and a conical head is the result. 

In each of the divisions based upon the form of the head, 
Wwe may assume to be possible both red and green varieties; 
hence the last subdivision is that based upon the color of 
the foliage. There are as yet no red Savoys, but we do not 
know that such varieties are impossible, as some of the 
red cabbages show a tendency to blister. A further sub- 
division might be made, based upon the degree of undula 
tion of the borders of the leaves, but as this is often extremely 
variable, it has not seemed wise to extend the scheme. The 
complete classification is therefore as follows: 
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‘ 


sé more or less: 


Foliage green. 
I. Head distinctly flat- 
lL 


tened. washed with red or 
purple. 
( Foliage green. 
II. Head round, or ‘¢ more or less 
A. Foliage nearly so. washed with red or 
smooth, or purple. 
but little ' 
blistered. Ill. Head egg-shaped, Foliage greens icrnee 
bbs mee end washed with red or 
ownward. purple. - 
Foliage green. 
Nees ‘* more or less. 
IV. Head elliptical. washed ith Tadbon 
The purple. 
heading 
cabbage. Foliage green. 
: ‘¢ more or less. 
V. Head conical. washed with red oF 
purple. 
I. maeed distinctly flat- Foliage green. 
; Foliage green. 
B. Foliage nearly so. os 
much blis-. 
tered. III. Head egg-shaped, 


the smaller end 


Foliage green. 
downward. ses 


IV. Head elliptical. Foliage green. 


Foliage green. 


( 
II. Head round s 
) 


| Y. Head conical. 


NAMES AND AUTHORITIES. 


When a choice of names appeared, the shortest or best 
known one has been adopted. Inno case has a name been 
changed. The names of seedsmen attached to varieties 
have generally been omitted, because in the intercourse of 
gardeners and seedsmen, these additions are generally 
dropped by common consent. Care has been taken, however, 
to give credit to originators’ or iptroducers of varieties, so 
far as information made this possible. 

The authority is appended for every name and synonym 
used. An authority printed in small capitals shows that 
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the variety or strain has already been described by the au- 
author, or in the work cited. This furnishes a rather com- 
plete bibliography of the varieties of the heading cabbage. 

The date or dates appended show that the authority is a 
seedsman from whom the seed was procured, under the 
name and in the year or years specified. An authority 
printed in Roman letters, without a date, indicates that the 
name or synonym to which it is appended has been already 
used by the authority cited. 

All synomyms that have been determined, or verified in 
the Station garden, are printed in italics. In cases of un- 
certainty, the name is followed by the interrogation point. 
It is understood that plants of all names or synonyms to 
which dates are attached have been grown at the Station, 
and have furnished the data for the descriptions. Syno- 
nyms not printed in italics have not been verified, and are 
given only on the authority appended to them. 


SYNONYMS. 


It is scarcely possible to apply the term synonym with 
reference to the cabbage and other vegetables propagated 
from seeds, in the strict sense that itis used with relation to 
plants propagated by division. In the case of vegetables, 
variability is the rule, and the precise form represented by 
a given sample of seed depends to a considerable extent 
upon the care in selection exercised by the seed grower, 
and upon the ideal of the variety in his own mind. 

It is not to be understood, therefore, that the plants grown 
from the samples of seed bearing the names included in the 
list of synonyms of any given variety were in every case 
absolutely identical, nor that one did not yield a more satis- 
factory crop than another in some cases. It is not declared 
that because ‘‘Burpee’s Superior Late Flat Dutch,” and 
*‘Henderson’s Selected Late Flat Dutch” are described as 
synonyms of Premium Flat Dutch, that all the careful 
selection that may have been expended upon these particu- 
lar strains is ignored, or that the effects of this care have 
not been seen in the plants. They are placed as synonyms 
because they are not sufficiently distinct to be described as 
separate strains. In very many cases the effects of careful 
selection, or the want of it, were clearly marked in the 
plants; effects which are frequently shown by the figures of 
the table. But it would be quite impossible to intelligibly 
describe the minute characters that constitute the differ- 
ences between such closely allied forms. Unfortunately, 
my experience with the varieties has been chiefly limited to 
garden tests. Could the thorough experience of the market 
gardener and seed grower have been added to this, many 
characters might doubtless have been better defined. 
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EXPLANATION OF THE TERMS USED IN DESCRIBING VARIETIES. 


The terms used in the descriptions are in the main the 
same as those used in the report for 1885! in describing the 
varieties of lettuce, and they have the same signification. - 
In order to make some of these terms more detinitely un- 
derstood, drawings are given illustrating certain characters. 
A spoonform leaf having a EO 
ruffied border, and a re- rate 
curved or reflexed apex is 
shown at Fig. 8. When thee 
border is slightly waved, but 
not sufficiently to form folds 
it is called wndulate. A leaf 
having its upper surface 
dishing, but of which the 
folds in the border are so coarse and large as to distort its 
outline, is called angular spoon- 
jJorm. At Fig. 9 is shown a 
leaf that is spoonform at the 
center, but of which the bord- 
ers curve backward. Such 
leaves are termed reflexed 
spoonform. When the whole limb of the leaf curves back- 
ward from the midrib, causing the latter to form a straight 
line, or to curve in the opposite direction from that shown 
in the cut, the leaf is said to be reflexed. A leaf is said to 
be petzoled when it is not sessile upon the stem, but is pro- 
jected a little, the midrib being nearly or quite naked at 
the base. 








FIG. 9. 


EXPLANATION OF ABBREVIATIONS USED IN THE DESCRIPTINS. 


For a list of the abbreviations of the names of seedsmen 
see.the close of the report of the Horticulturist in this 
volume. ~ 


Abbreviations for the names of authors and works upon 

gardening are used as follows: 

A. de Cl.—Album des Clichés, Vilmorin, Andrieux et Cie., 
18838. 

Britt—Farm Gardening and Seed Growing, Francis Brill, 
1872. | 

Burr, or Burr—Field and Garden Vegetables of America, 
Fearing Burr Jr., 1863. 

Gar. Chron.—Gardeners’ Chronicle, London, Eng. 

Grea. —Cabbages and how to grow them, J. J. H. Gregory, 
1870. 

Hen.—Gardening-for profit, Peter Henderson, 1867. 


pei Sr ee Or Ce ee 
*See report N. Y., Agricultural Experiment Station for 1885, pp. 138-139. 
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Lanpb.-—The Cabbage Family, D. Landreth & Sons, 1877. 

‘Thomp.—Robert Thompson, correspondence Gardeners’ 
Chronicle. 

Vea. Gar.—The Vegetable Garden, the English edition of 
Les plantes potageres, edited by William Robinson, 1885. 

Vit.—Les plantes potagéres,’ Vilmorin, Andrieux et Cie., 
1883. 

Wuitre—Gardening for the South, William N. White, 1868. 


Additional abbreviations are employed as follows : 


Cat.—Catalogue. 

{d.) ‘‘from description ”’—applied to names or synonyms 
that have been identified from a printed description. 

Fr.—French. 

Ger.—German. 

Holl.—Holland. 

Ital.—Italian. 

Port.—Portugese. 

Syn.—Synonym. 


SYNOPSIS OF CLASSIFICATION. 


A. Foliage smooth, or but little blistered. Nos. 1-70 incl. 
I. Heads more or less distinctly flattened © ‘CA lake 


II. Heads round or nearly so ...... ee 87-48 “ 
BRCIINPENOMEDITES? CHM ae oye kine 6 87-438 ff 
+ ‘* distinctly washed with red 
EPO PIC G ONS, OIE eS Ut “44-48 °' 
III. Head egg shaped, the smaller end 
BOWE nee cee Tae oe. No. 49. 
Pye readsielliptical a. 2°: eOei DIG. Nos. 50-51 incl. 
V. Heads more or less distinctly conical ‘* 52-70 “ 
MP OMAMAIO TOOTH Hi | OU che toe CEB D69 My a 
Peto) supashed: with red cin thi ie No. 70 
B. Foliage more or less strongly blistered. Nos. 71-83 incl. 
II. Heads round or nearly so.......... nie i hocted Gale it 
TELCOS, QUIDIMGAM. oe ctr pine seme She pe SLOWIRS 
EEO Ss CORIO og te whe. sch a ‘*. 83 


N. B.—The names are arranged in alphabetical order, 
under their several heads. 





Norr.—In the descriptions following, the notes in regard to the size of 
the head, and the season of maturity of the different varieties and sub-varie- 
ties are given only in a general way. — By reference ,to the tables on pages 
186 and 195, the reader may find the exact results secured at the Station in 
these particulars. 


208 


A. Foliage smooth, or but little blistered. 
I. Heads more or less distinctly flattened. 


No. 1. ALL Seasons, GREG., ’86. 


Appears closely allied to the St. Denis. It has rather less: 
lustre than that variety, but in other respects the resem- 
blance is remarkably close. Introduced by Mr. Gregory in 
1886, and is recommended both as an early and late cabbage. 
Said to be across between ‘Flat Dutch” and ‘Drum- 

ead.” 

Figured correctly in Gregory’s catalogue 1886. 


No. 2. AMaGER, VIL. (d.) 

Syn. Amager Danish Winter Round, Ben., 86; Ger. Amager rundes dan- 
asches winter Kraut oder Kopfkohl, Ben., 86. 

Plant of medium size, but tall, the stem at least four 
inches long below the leaves ; foliage rather pale bluish- 
green ; head small, slightly flattened, extremely compact,. 
scarcely paler than the outer leaves, which are roundish or 
oval, flat or spoon-form, slightly blistered, with plain or 
undulate borders. 

A very hardy Danish variety that has few desirable qual- 
ities for our climate. 


No. 3. BERGEN DRUMHEAD ; BRILL; Burk; GREG. ; HEN. 

Syn. Great American, Burr; Large Bergen, Burr; Landreth’s Mammoth 
Bergen, Land., ’86, Large Bergen Drumhead, Hen., 86; Large German Drum- 
aa Burr; Large Late Bergen, Thor., ’83; Quintal, of Vil., (incorrectly), 

urr. 

Plant of the largest size, spreading ; foliage of a very 
deep bluish-green, much blistered, leaves with strongly 
ruffled borders; head large, more or less flattened, pale: 
green, compact ; stem short. 

This cabbage is very reliable for heading, keeps well, and 
is a standard winter variety in some sections. It is allied 
to the Large Late Drumhead, but is rather larger, and the 
foliage is of a deeper bluish-green. 


No. 4. Berkshire Beauty, Greg., 86; Till., 84. 

As grown at the Station, this appeared to be a strain of 
Premium Flat Dutch ;—a shade paler in color than that of. 
the common strain, with the borders of the inner leaves. 
rather less undulate, and the outer leaves more inclined to. 
spoon form. Itisa little later than Fottler’s Brunswick,, 
and has proved very reliable for heading. 


No. 5. Bronsx1 Russtan, Ben., ’86. 

Syn. Ger. Bronski, sehr fruhes spitees russisches Kraut, Ben., ’86. 

Closely resembles the Ulm Quintal ; leaves small, oval or 
roundish, petioled ; head round, extremely hard. 
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No. 6. BRUNSWICK SHORT STEM, Vil., ’85. 


Syn. Bloomsdale Karly Dwarf Flat Dutch? Land., ’84, ’86; Burpee’s Short 
Stem Drumhead, Burpee, ’86; Large Brunswick Short-Stemmed, Vil. ; Large 
Late Drumhead. (incorrectly) Veg. Gar., Vil.; Short Stem Drumhead, Brill,. 
86; Fr. Chou de Brunswick pied court, Vil., ’85; Ch. tabouret, Vil.; Ger. 
Braunschweiger kurzbeiniger Kraut, A. de Cl. 


Closely allied to Fottler’s Brunswick, but differing from 
it in being even more dwarf and slightly smaller in size. 
The difference between the two is little marked, and may 
be due entirely to selection. Like the Fottler’s Brunswick, 
it is very reliable for heading. 

Correctly figured in the Vegetable Garden, p. 116; Les. 
plantes potagéres, p. 112. 


No. 7. DANISH DRUMHEAD, Greg., ’88, ’85, ’86. 


Closely resembles the St. Denis, and has by some been 
thought identical with it. 

Plant of medium size, rather spreading ; foliage rather 
light bluish-green, quite glaucous ; head large, much. flat- 
tened, scarcely paler than the outer leaves but less glaucous, 
very compact; outer head leaves not meeting in fully 
developed heads; outer leaves compact, reflexed spoon- 
form, those immediately about the head distinctly recurv- 
ing, border undulate, approaching ruffled ; stem very short, 
the plant appearing to rest on the ground. 


At the Station this has proved a very reliable intermediate: 
cabbage. Correctly figured in Gregory’s catalogue of 1886, 
and previous years. 


No. 8. EARLIEST WHITE ERFURT, Till., ’85. 


Syn. Small Early Erfurt, A. de Cl.; Fr. Chou petit hatif d’Erfurt, Vil. 
(d.); Ger. Erfurter kleines fruhestes festes niedriges Kraut, Vil.; Kleiner- 
fruher weisser Erfurter Kopfkohl, A. de Cl. 


Plant very small, compact, medium in color; head strongly 
flattened, rather large considering the small plant, moder- 
ately compact, pale green ; outer leaves very few, inclining 
to horizontal, roundish, nearly flat, smooth, veins rather 
numerous and conspicuous ; stem short. 

A very early, and neatly headed variety ; probably the: 
earliest of the flat heading cabbages. 


No. 9. EARLY BLEICHFELD, Greg., ’85. 
Syn. Harly Bleichfeld Giant, Greg., ’83, ’86; Land., ’86. 
Resembles the Danish Drumhead in size, season, and 


habit, but differs from it in being of a deeper green, and de- 
cidedly less glaucous ; head large, distinctly flattened, com- 


- 
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pact, of excellent quality ; outer leaves roundish or oval, 
usually distinctly reflexed, border strongly undulate, ap- 
proaching ruffled ; stem very short. 
This has proved a very reliable intermediate variety. It 
matures slightly earlier than Fottler’s Brunswick. | 
Correctly figured in Gregory’s catalogue of 1886 and pre- 
vious years. 


No. 10. Harly Deep Head, Greg., ’84, ’85, ’86. 


A strain of Fottler’s Brunswick having the head a little 
larger and rather less flattened, and the outer head leaves 
more overlapping. In season it is the same. 

Correctly figured in Gregory’s catalogue of 1886 and pre- 
‘vious years. 


No 11. Harly Drumhead, Brill., ’86; Burr. 


Doubtfully distinct from the Early Summer, differing 
less from it than different plantings of the same differed 
from each other. 


No. 12. Harty Fiat Duron, HEn., ’86; BRILL. 
Syn. Harly Dwarf Flat Dutch, Sib., ’83. 


Plant medium to rather small, rather low and spreading; 
foliage pale bluish-green, quite glaucous; leaves rather thick 
-and stiff ; head medium to large, distinctly flattened, very 
compact and well defined ; the outer head leaves do not 
meet at the top, the outermost one shortly recurving; outer 
leaves small compared to the size of the head, roundish or 
oval, inclining to spoon-form, but often strongly reflexed, 
borders undulate or plain, lower leaves usually petioled ; 
‘stem very short. 

A very excellent second early variety, of which several 
‘strains are extant. It matures about ten days later than 
Early Wakefield. 


‘A cross between the Oxheart and Large Flat Dutch. 
Plants usually grown in hot beds. If kept in cold frames 
“over winter, they are very liable to go to seed, unless they 
are small and bedded late.”—Francis Brill. 


No. 138, Harly Summer, Brill, ’86; Hen., ’86. 

Syn. Henderson’s Karly Summer, Brill, ’86; Ev., 86; Greg., ’85, 86; Vra. 
‘Gar.; Hen., ’86; Land., 85; Sib., ’83, ’86; Thor., ’86: Landreth’s Early 
Summer Plat-Head? Land., ’84, 86; Ravson’s Early Summer, Rawson, ’86. 

Scarcely if at all distinct from Early Flat Dutch. In our 
tests it has run rather more uniform than that variety, and 
the outer leaves are possibly a little less developed with the 
border rather less undulate. 


: 
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This is a standard second early cabbage with very many 
market gardeners. It is very reliable for heading, while 
the small development of the outer leaves, and the compar- 
tively large size of the head, make it profitable for market: 
culture. Like the Early Flat Dutch, it bas some tendency 
to run to seed in plants wintered over in cold frames, unless. 
sown quite late. 

Introduced by Mr. Peter Henderson about 1875. 

Figured fairly correctly in Vick’s catalogue of 1885, and 
previous years. 


No. 14. Eacelsior Flat Dutch. Till., ’85, 86. 


Syn. Hecelsior? °83; Excelsior Late Flat Dutch, Till., °84, 85; Hacelsior- 
Large Late Flat Dutch, Vick., °86; Brill’s Excelsior Flat Dutch, Brill, °86; 
Long Island Medium Flat Dutch, Land., ’84, °86. 


A sub-variety of Premium Flat Dutch having lighter 
colored, bluish-green foliage, with less of the purple tinge 
late in the season, undulate rather than ruffled borders, and 
the surface of the leaves more nearly smooth. The stem is 
possibly a little shorter also, and the head rather more 
strongly flattened. In season, it is about the same as the 
Premium Flat Dutch, or possibly a little earlier. 

In appearance this cabbage is rather intermediate between 
Premium Flat Dutch and Fottler’s Brunswick. It differs 
from the latter in having a deeper bluish cast and in being 
more undulate on the borders. 

‘A very large and fine flat sort which my father grew 
more than 50 years ago—originally from Germany.”—Brill. 

At the Station this cabbage has proved very reliable for: 
heading, and a desirable sort in all respects. 


No. 15. ForrLer’s Brunswick, Brill, ’86; Sib., ’83; Till., ’84. 

Syn. Bloomsdule Brunswick ? , LAND., ’84, 85, ’86; Fottler’s Early Bruns- 
wick, S. & F., 86; Till., 86; Fottler’s Early Drumhead, Grea., Till., 845 
Fottler’s Improxed Brunswick, Ev., ’86; Hen., ’86; Sib., °86; Thor.,’86; Vick, 
86; Hottler’s Improved Early Brunswick, Greg., 83; °85; 86. 

Plant of large size, but very dwarf, appearing to set upon 
the ground; foliage rather pale, but distinctly bluish; head 
very large, perfectly defined, very strongly flattened, very 
compact, pale green, sometimes tinted with brown on the 
top; outer leaves numerous, rather large, roundish, disposed 
as in the Premium Flat Dutch, smooth or slightly blistered, 
border undulate or plain. It differs from the Premium 
Flat Dutch in being more dwarf, having a flatter head, less 
blistered leaves, with an undulate or plain instead of a ruf- 
fled border, besides being about a fortnight earlier in 
maturity. 

First grown in this country by Mr. John Fottler, of Rox- 
bury, Mass., about the year 1854, from a package of seed 
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obtained near Erfurt, Prussia, bearing the name “ Friiher 
Braunschweiger.” Several attempts made later to secure 
more of the same stock of seed signally failed. The heads 
as first grown by Mr. Fottler were quite small, but by care- 
ful selection the size was much increased, while the earliness 
and short stems were preserved. 

Introduced by Messrs. A. Schlegel & Co., of Boston, in 
1866. 

Correctly figured in ‘‘ Cabbages and How to Grow Them,” 
Greg,, p. 50. 


No. 16. FuMEL, VEG. Gar. 


Syn. Fr. Femel, Vil., ’84, ’85; Chou d’Aleth, Vil. ; Ch. de Fumel, Vil., 84, 
*85; Ch. femelle, Vil. ; Ger. Fumel niedriger oder femelle Kopfkohl, A. de CL 

Rather intermediate between the smoothed leaved cab- 
bages and the Savoys. Very vigorous, spreading rather 
than upright; foliage dark green, little glaucous, ver 
coarsely blistered; lower leaves distinctly petioled: head of 
medium size, somewhat flattened, rarely solid, very pale, 
sometimes whitish-green; stem short; season second early. 
Differs from the Habas in being deeper green, and from 
the Dax, in having a shorter stem, and more spreading 
foliage. It has little to commend it for our climate, but is 
largely grown in central France. 

Correctly figured in The Vegetable Garden, p. 117; Album 
des Clichés, Vil. No. 47378. 


NOMUE PT ABAG HV Ilona. 


Syn. Early Drumhead, Vea. Gar.; Habas Drumhead, Vil., *84; Habas 
Drumhead Early, A. de Cl.; Fr. Chou de Habas, Vil., 84, 85. Ger. Fruher 
Habas Kopfkohl, A. de Cl. 


Resembles the Dax and Fumel in having coarsely blis- 
tered foliage, which allies it to the Savoys. Plant large 
and spreading, pale green, scarcely glaucous; head of me- 
dium size, distinctly flattened, rather compact, pale green ; 
outer leaves numerous, roundish, often broader than long, 
nearly flat but often waved, borders undulate ; leaves about 
the head nearly perpendicular, usually considerably taller 
than the top of the head ; stem rather long. 

Differs from the Dax and Fumel in having lighter colored, 
less glaucous foliage. 

Correctly figured in The Vegetable Garden, p. 117; Les 
plantes potagéres, p. 113. 


No. 18. LarGe Late DruMHEAD ; Burr; Gree.; Hen., ’86 
LAND., ’86 ; Sib., ’&3, ’86: Thor., ’86. 


Syn. American Drumhead, Burr; Brin: Bridgeport Late Drumhead? Greg., 
°86; Buis?s Late Drumhead Improved ? Buist, ’86; Lmproved Drumhead, 
Brill, '86; Landreth’s Large Late Mountain? Land., ’84, ’86; Late American 
Drumhead, Till, ’84, °85; Late Mountain ? Thor., ’86. 


, 
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Plant very large, rather low and spreading, foliage deep 
bluish green, strongly blistered, borders ruffled; head large, 
flattened or nearly round, compact, rather pale green, often 
tinted a little with brown on the top; outer leaves numerous, 
large, roundish; stem short. 

This variety is very hardy, seldom fails to form a head, 
keeps well and is of good quality. It is recommended as 
the best variety for feeding stock. 


No. 19. LARGE WHITE BRuNSwIcK, Dam., ’86. 


Syn. Large White Solid Magdeburg, Ben.,, ’86; Fr. Chou pomme blane gros 
plat de Magdebourg, Dam., ’86; Ger. Mugdeburger, grosstes weisser plattes Kopf- 
kohl, Dam., ’86. 


Plant of medium size, resembling the Early Summer 
rather closely, except that the head is less strongly flattened; 


head very pale, sometimes whitish-green. About the same 
in season as Fottler’s Brunswick. 


No. 20. Loussville Drumhead, Brill., ’86. 


Syn. Lowisville Harly Drumhead, D. of A., 86. 
Resembles closely Fottler’s Brunswick, but matures ten 


‘to fourteen days earlier. At the Station this proved a very 


fine heading cabbage. The heads were very well defined 
and neatly formed. 

‘‘The finest strain of Drumhead I have ever seen.”— 
Francis Brill. 


No. 21. Low’s Karly Peerless, Greg., 85, 86; Till., ’84. 
Syn. New Peerless Harly, Burpee, ’86. 
Scarcely distinct from Early Summer—by some consid- 


ered the same. In our plantings the heads appeared slight- 


ly larger, and the foliage slightly more bluish. 
Said to be a cross between Fottler’s Brunswick and Early 
Wakefield. 


No. 22. MARBLED BurGunpy, Vil., ’84, 85. 


Syn. Marbled Bourgogne, Gree.; Marbled Burgundy Drumhead, Vxc. 
Gar. ; Fr. Chou cabus blanc a cétes bleues, Vil.; Ch. de champ d’or, Vil. ; 
Ch. de Constance,- Vil.; Ch. cristallin, or cristollat, Vil.; Ch. Marbre de 
Bourgogne, Vil., 84, ’85; Ch. Marbré de Saint Claude, Vil.; Ger. Rothmar- 
morirter Burgunder Kopfkohl, A. de Cl. 

Plant of medium size, rather light green, with the mid- 
ribs and larger veins tinted with purple; head more or less 
flattened, very solid, scarcely paler than the outer leaves, 
tinted with purple on the top; outer head leaves usually short, 
not meeting at the top, often leaving a slight hollow in the 
head; outer leaves numerous, inclining to horizontal, round- 
ish, nearly flat, but inclining to spoon-form, border plain, 
usually slightly reflexed, surface smooth. 
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Correctly figured in The Vegetable Garden, p. 121; Les 
plantes potagéres, p. 118. | 

In habit this cabbage resembles some of the red varieties. 
It is very hardy, and is much grown in eastern France and 
Switzerland, but has little merit in our climate. 


No. 28. MARBLEHEAD MAMMOTH, Greg., ’85; Sib., ’83, ’86. 
Syn. Murblehead Mammoth Drumhead, Burr., Grea., ; 86. 


Plant of very large size, rather low and spreading, rather 
pale green, not very glaucous; head more or less strongly 
flattened, compact, scarcely paler than the outer leaves; the- 
latter are not very numerous, very large, inclining to hori- 
zontal, roundish, often waved, rather inclining to spoon- 
form, but often much reflexed, border coarsely undulate or- 
plain, surface smooth, or with afew coarse blisters, veins. 
numerous, but not very conspicuous; stem short; quality 
remarkably sweet and tender. 

This is considered to be the largest of the heading cab- 
bages, and in very high culture the plants are said to have 
attained an average weight of 30 pounds, with a maximum 
of 90 pounds. It originated with Mr. Alley, of Marblehead, 
Mass., probably from the Mason, having been developed by 
years of careful selection. It was introduced by Mr. Greg- 
ory about the year 1865. 

The peculiarity of this cabbage is that it responds liberally 
to the very highest culture, and it is only under these con- 
ditions that it attains its extraordinary size and weight. 
Grown under average conditions, it is less reliable than 
Fottler’s Brunswick or Premium Flat Dutch. For a maxi- 
mum growth, the plants should not be set nearer than four 
feet apart each way. 


No, 24. Newark Harty Fiar Dutcu, Brill, ’86; Greg., 
85, °86. 


A strain of Early Flat Dutch much grown by market. 
gardeners about New York city. The only distinguishing 
p ints between the two, in our plantings, appeared to be that 
the Newark strain had the outer leaves slightly less developed 
and their borders a little more undulate. In season they 
have averaged about the same. 


‘‘The result of an intentional cross between the old 
French Oxheart and Large Flat Dutch, made by my father, 
for the purpose of securing a second early sort of good size.” 
—Francis Brill. 

Nots. Since the above was written, I have learned from Mr. Brill that the 
Newark Early Flat Dutch and Early Flat Dutch are to be considered iden- 


tical and that the difference between these and the Early Summer, if any, 
is extremely slight. | 
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No. 25. Premium Fiat Dutcu, BurrR.; HEN., ’86; Brill., ’86; 
Ferry, ’86; GREG.,’ 85, 86; Maule, ’86; Till., ’86; Vick, ’86. 
Syn. Bristol Flat Dutch? Brill., 86; Bloomsdale Large Late Flat Dutch, 

Land., ’84, ’86; Bloomsdale Late Flat Dutch, Lanp. (d.); Buist’s Late Flat 

Dutch, Buist, ’86; Burpee’s Superior Large Flat Dutch, Burpee, ’86; Hveritt’s 

Mammoth Large Late F lat Dutch, Ev.,’86; Pine Large Flat Dutch, Thor., ’86; 

Henderson’s Selected Lute Flat Dutch, Hen., ’86; Large Flat Dutch, Vick,’86; 

Large Late Flat Dutch, Till., 86; Late Flat Dutch, Hen., ’83; Vil., °84, °85; 

Late Flat Dutch Drumhead? A. de Cl.; Marblehead Dutch? Greg., ’86; Sib- 

ley’s Premium Large Late Flat Dutch, Sib., ’88, °86; Fr. Chou de Hollande 

tardif? Vin. ’84, 85; Chou cabus blanc de montagne? Vil.; Ger. Grosses 
spates hollandisches Kraut? Vil.; Hollandischer grosses spater Kopfkohl? 

A. de Cl. 

Plant of very large,size, rather low and spreading; foliage 
deep bluish-green, the bluish cast distinct and rather con- 
spicuous; late in the season the edges of some of the outer 
leaves and the top of the head often assume a purple tint ; 
head very large, very well defined, distinctly flattened, less 
strongly flattened than Fottler’s Brunswick. but more so 
than Late Drumhead, very compact, pale green; when it is. 
fully developed the outer head leaves do not meet at thef 
top, but roll back a little at the apex, exposing the leaves. 
below through a triangular opening; exterior leaves num- 
erous, large, the outer ones lying nearly flat upon the 
ground, those about the head perpendicular, spoon-form, 
borders reflexed a little, surface shghtly blistered or smooth, 
intermediate leaves nearly flat, border distinctly ruffled; 
stem quite short. 


‘*One of the largest of the cabbages, rather late, good for 
autumn use, and one of the best for late keeping, retaining 
its flavor till late in spring. The head is white, crisp, ten- 
der and well flavored. It is very reliable for heading, and 
for the market has no superior.”—Burr. 


No. 26. QUINTAL—VEG. GAR. 


Syn. Drumhead Quintal, A. de Cl.; Harly Dwarf Dutch ? Sib. 85; Hun- 
dredweight, Vrec. Gar.; Hundredweight Diumhead, Vil.; Mason’s Drum- 
head, Vec. Gar.; Vil.; Quatntaul Drumhead, Fer., ’85; Sib., ’86; Vil., 85; 
Stone Mason Drumhead (*ncorrectly), Sib., ’86; Fr. Chou cabus a pied 
court de Saint Flower, Vil.; Ch. d’Alsace, Vil.; Ch. de Strasbourg, Vil. ; 
Ch. Quintal, Viu., °85; Ch. Quintal gros d’Allemande, A. de Cl.; Gros Chou 
d’Allemande, Vil.; Gér. Centner Kraut, Vil.; Strassburger Centner Kraut, 
Vil. ; Strassburger Centner Kopfkohl, sehr grosser, A. de Cl.; Holl. Straats- 
burger kool, Vil.; Ital. Cavolo cappuccio grosso di Germania, Vil.; Port. 
Couve branco d’Alsacia, Vil. 


Plant large, but low, rather spreading, distinct through 
its very numerous white veins; foliage rather light green, 
little glaucous; head large, much flattened, scarcely paler 
than the outer leaves; outer head leaves usually overlap- 
ping; outer leaves few, starting horizontal, but curving 
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rather abruptly upward, oval, usually strongly spoon-form, 
often reflexed, border undulate or ruffled, surface smooth; 
stem very short. 


‘One of the oldest and best of the late cabbages; proba- 
bly no other heading cabbage occupies so important a place 
in field culture.”—Vil. At the Station this cabbage has 
proved among the most reliable for heading. | 


Correctly figured in The Vegetable Garden, p.’ 118; Les 
plantes potagéres, p. 114. 


No. 27. Russian FLAT Grant—Ben., ’86. 


A large, loose and spreading, pale green cabbage, peculiar 
from its outer leaves growing almost straight outward 
from the stem, at an angle of about 45 degrees; head 
strongly flattened, scarcely paler than the outer leaves, 
moderately compact, outer leaves oval, narrowing to the 
base, surface slightly blistered, border nearly plain ; lower 
leaves petioled ; stem rather tall. 


No. 28. SCHWEINFURT, VEG. GaR.; Vil., ’85. 

Syn. Large Early Schweinfurt, Hen., ’86; Round Schweinfurt, Land., ’86; 
Harly Schweinfurt, Grea. ; Sib., .°86; Schweinfurs Largest White, Ben., ’83; 
Schweinfurth, Sib., 83; Schweinfurth Quintal, Vil., ’84; Schweinfurt Quin- 
tal, Greg., 83, °85, 86; Schweinfurt Quintal Drumhead, A. de 1 ey 
Chou de Schweinfurt, Vuu., 84, °85; Ch. de Schweinfurth, A. de Cl.; Ger. 
Schweinfurter grosses Kraut, Vil. ; Schweinfurter sehr grosser fruher Kopf- 
kohl, A. de Cl. 


Plant remarkably vigorous, growing to an immense size, 
often three feet or more in diameter, dull, dark, slightly blu- 
ish-green, considerably glaucous; head very large, but never 
solid ; very pale green, rather strongly flattened; outer head 
leaves overlapping, but not always closely, apex often 
slightly recurved; outer leaves extremely large, roundish, 
inclining to horizontal, nearly flat, borders often reflexed, 
strongly undulate, margin more or less sinuate. 


This cabbage is superior for family use, being extremely 
tender and crisp. The heads though rather loose are csm- 
pact in appearance, but too brittle to bear transportation. 
It is said not to bear the heat well. In season it is second 
early, or about the same as the Winnigstadt. At the Sta- 
tion it has proved very reliable for heading. 


The cut of this cabbage givca in The Vegetable Garden and Les plantes 
potageéres shows the foliage more strongly blistered, and the borders more 
ruffled than they have ever appeared in our plantings. The large cut in 
Album des Clickés, No. 47,380 is, however, an exact representation of it. 
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No. 29. Silver Leaf Drumhead—Brill.,’86; Hen., ’86; Thor., 

83, 86. 

A strain of the Large Late Drumhead, slightly paler in 
color ; head rather strongly flattened ; and much washed 
with purple on the top. It has proved very reliable for 
heading. | 


No. 30. St. Denis DRUMHEAD—Vea. Gar., Vil., ’85. 


Syn. Bloomsdale Harly Drumhead? Land., ’86; Harly Drumhead (incor 
rectly), Land., ’86; Harly Flat Dutch (incorrectly), Land., 86; St. Denis 
Drumhead, Greg., °82; St. Denis Large Drumhead, Vil., 84; St. Denis Largé 
Early Drumhead, Land., 86; Fr. Chou de St. Denis, Viu., ’84, °85; Ch. 
@Aubervilliers, Vil.; Ch. cabus gros de Laon, Vil.; Ch. des Vertus ; Ger. 
Angelberger mittelfruhes Kraut; Griechisches Centner Kr., Vil.; Saint 
Denis grosser Kopfkohl, A. de Cl. 

Plant of rather large size, rather low and spreading, dark, 
distinctly bluish-green, with a slight lustre; head medium 
or large, distinctly flattened, pale green, occasionally tinted 
with dark brown at the top, very compact; outer head 
leaves distinctly recurved at the top of the head; outer leaves 
numerous, roundish, flat or spoon-form, sometimes reflexed, 
borders undulate, surface slightly blistered, stem medium 
or short, the lower leaves seeming to start at the surface of 
the ground. 

This cabbage appears to be somewhat allied to the Pre- 
mium Flat Dutch. The leaves are stiffer and less reflexed, 
the color slightly deeper-bluish green, and the surface has 
a little more lustre. The plants are more uniform than in 
that variety. 

Correctly figured in the Vegetable Garden, p. 114; Les 
plantes potagéres, p. 110. 

Largely grown for the Paris market, but comparatively 
little known in this country. 


No. 31. Stonk Mason;—GREG., ’85, ’86; Hen., ’86. 


This cabbage, as grown at the Station, has seemed very 
poorly fixed, and has borne considerable resemblance to the 
Premium Flat Dutch. I quote Mr. Gregory’s description : 
‘‘An improvement on the Mason, which was selected by Mr. 
John Mason, of Marblehead, from a number of varieties of 
cabbage that came from a lot of seed purchased and planted 
as Savoys. 


‘“Mr. John Stone afterwards improved upon the Mason, 
by increasing the size of the heads. Different growers 
differ in their standard of a Stone Mason cabbage in earli- 
ness and lateness, in the size, form and hardness of the 
head, but all these varieties agree in the characteristics of 
being very reliable for heading, in having heads which are 
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large, very hard, very tender, rich and sweet; short stumps: 


and few waste leaves. The color of the leaves varies from 
a bluish-green to a pea-green, and the structure from nearly 


smooth to much blistered. In their coloring and blistering 


some specimens have almost a Savoy cast. 
‘Tt is the standard drumhead cabbage in the markets of 


Boston and other Northern cities.” ‘‘Cabbages and How to: 


Grow them,” p. 47. 


No. 32. Surehead;—Kv., ’86. 


Syn. Adl Head, Ev., 86; Burpee’s Surehead, Brill, 86, Burpee, ’86; Maules’ 
Surehead, Maule, ’86. 


Closely resembles the Bergen Drumhead if not identical 
with it. The difference, if any, between the two as grown 
at the Station, is too slight to admit of description. 


No. 33. ULM QuINTAL—Ben., ’85. 


Syn. Fr. Chou pomme blane Quintal @ Ulm, Ben., ’86; Ger. Ulmer grosses 
spites Centner-Kraut, Ben., 86. 


Plant of medium size, peculiar in habit, having small 
outer leaves, of which the lower ones are long petioled& 
giving the foliage a loose and open appearance ; leaves dark 
bluish-green, the color of the St. Denis, but with less lustre; 
head distinctly flattened, pale green, almost always tinted 
with purple on the top, very compact, the outer head leaves 
not meeting; outer leaves small, oval or spatulate, inclin- 
ing to spoon-form, smooth, border plain. 

This cabbage might be called intermediate between the 
green and red cabbages, as its head inclines to red, and has 
the extreme hardness of the red cabbages. 


No. 34. VAUGIRARD ;—BuRR, VEG. GAR, Vil., 84, 785. 


Syn. Vaugirard Winter, A. de Cl.; Vaugirard Winter Drumhead, Vil., 
°84,: Fr. Chou de Vaugirard, Viu., °84, ’85; Ch. d’ hiver, Vil. ; Ger. Grosser 
Vaugirard Winter Kopfkohl, A. de Cl. 

A rather coarse French variety of medium size; foliage 
deep, slightly bluish-green, borders of outer leaves often 
tinted with purplish-red; head slightly flattened, compact, 
pale green, faintly tinged with.red on the top; outer leaves 
roundish or oval, spoon-form, smooth, borders rather 
strongly undulate, veins numerous, rather conspicuous. 

A very hardy variety, much grown about Paris for winter 
consumption, the plants remaining in the open ground 
until wanted for use or market. 

Figured fairly correctly in The Vegetable Garden, p. 119; 
Les plantes potagéres, p. 116. 
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No..35. Vilmorin’s Early Flat Dutch—Greg., ’83, 785, 86. 


A French strain of the Karly Flat Dutch, differing from 
it in having the head less flattened, rather more compact, 
the plant very slightly smaller, the borders of the leaves 
ruffled or strongly undulate, and, judging from our plant- 
ings, maturing slightly later. 


No. 36. Warren—Greg., °85, ’86. 
Syn. Warren’s Stone Mason, (d) Breck’s Cat., ’86. 


Described as a strain of Stone Mason. At the Station it 
has run much more uniform than that variety, paler 
green, with a more nearly plain border, and has closely 
resembled Early Deep Head. It has proved very reliable. 

Correctly figured in Gregory’s catalogue of 1886, and 
previous years. 


IJ. Heads round or nearly so. 
* Foliage green. 
No. 37. CANNON BALL—GREG., ’83, 785, ’86. 


Plant of medium size, low, and rather spreading; foliage 
dark dull green, slightly glaucous; head globular, or very 
slightly flattened, pale green, sometimes slightly tinted 
with red on the top, very compact; outer head leaves usually 
over-lapping; outer leaves few, roundish, usually distinctly 
spoon-form, smooth, or slightly blistered, border strongly 
undulate; stem very short. 

In season, about a week later than Karly York. 


This has proved very reliable for heading at the Station. 
‘‘In hardness and relative weight, it is not excelled if 
equaled by any other cabbage. It delights in the highest 
cultivation possible.” 

‘““Cabbages and How to Grow Them.”—Greg., p. 51. 


No: 88. Dax—Vil., ’84, ’85. 


Syn. Dax Drumhead, VEc. Gar.; Dax Very Large Late, Vil.; Fr. Chou 
de Dax, Viu., °84, ’85; Ger. Spater Dax Kopfkohl, A. de Cl. 


A very large growing, loose heading, rather long stemmed, 
blistered leaved cabbage, allied to the Savoys. It resembles 
the Habas, but has deeper green, and more glaucous foliage, 
and the head is round instead of being flattened. It has no 
value in this climate unless it be for forage. 

Correctly figured in The Vegetable Garden, p. 117; Les 
plantes potagéres, p. 113. 


220 


No. 39. Karly Dutch Drumhead—Vua. Gar.; Vil., ’85. 
Syn. Drumhead Karly Dutch, Vil. ’84; Early Low Dutch, Burr; Fr. Chow 


de Hillande pied court, Vin. 84, 85; Ger. Bleichfelder kraut, Vil.; Holland- 
isches neidriges Kopfkohl, A. de Cl.; Hollandischer neidriger plattes Kr.,. 
Vil. 


_A somewhat later sub-variety of the St. John’s Day Late. 
Head very well defined, almost round, usually a little flat- 
tened, extremely compact, a shade paler than the outer 
leaves, which are rather few in number, dark green, 
slightly glaucous, oval or roundish, and loosely disposed. 
They incline to spoon-form, and are often rather sharply 
folled on the midrib. The head is sometimes slightly 
tinted with brown on the top. 

Correctly figured in The Vegetable Garden, p. 115; Les. 
plantes potagéres, p. 111. 


No. 40. GREEN GLAZED—BuRR; Gregg., ’85, ’86 ; Hen., 86 ; 
LAND., 86; Sib., ’86; Thor., ’86; WHITE. 
Syn. American Green Glazed, Grua.; Green Glazed American, Vina. GAR. : 


Vil., ’84, °85; Fr. Chou vert @ Amerique, Viw., ’84, ’85; Ger. Grunglaisirter- 
Americanischer Winter Kopfkohl, A. de Cl. 


Plant very large, with numerous very firm and stiff, 
spreading outer leaves, of a very distinct deep glossy green, 
nearly or quite without bloom; head large, but loose, round- 
ish ; outer leaves roundish, slightly blistered, with undulate 
borders ; stem rather long. 

Of no value in the Northern States, as itis so late as. 
seldom to form a head. It is grown to some extent in the 
South, where it is thought to be less liable to injury from 
the cabbage worm than other varieties. 

In our plantings, this cabbage has been more mixed than 
any other variety tested, little difference appearing in this 
respect in the plants from the seed of different seedsmen. 

Correctly figured in The Vegetable Garden, p. 119; Les 
plantes potagéres, p. 116. 


No. 41. Russian Rounp G1ant,—Ben., ’86. 


Plant extremely large, spreading, loose and open; foliage 
rather pale, but distinctly bluish-green; head nearly or 
quite round, very compact, pale green; outer leaves very 
large and numerous, extending nearly straight from the 
stem, at an angle of about 45 degrees, roundish or oval, 
slightly spoon-form or nearly flat, much blistered, border 
plain or slightly undulate. Stem of moderate height. 


No. 42. St. Joun’s Day Earty,—Sib., ’85 ; Vil., ’86. 


Syn. Harly Drumhead (incorrectly), Sib., 86; Early St. John’s Day, Sib..,. 
83; Karly St. John’s Day Drumhead, Hen., ’86; St. John’s Day Dwarf, Vil. 
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8t. John’s Day Dwarf Drumhead, Vea. Gar.; St. John’s Day Early, Sib., 
°85.; Vil., 85 St. John’s Day Early Drumhead, Vil., 84; Fr. Chou Colas, 
Vil.; Ch. de Chenillet, Vil.; Ch. de Genillé, Vil.; Ch. Joanet hatif, V1., 
84, °85; Ch. Jaunet, Vil.; Ch. nantaise, Vil.; Ch. pommé d’Angers, Vil. ; 
Ger. Fruher Johannistag Kopfkohl, A. de Cl. 

Distinct through its short stem and neatly formed head. 
Plant rather small, foliage deep green, slightly glaucous; 
head roundish or slightly flattened, very compact, pale 
green ; outer leaves few and small, roundish or oval, often 
truncated or emarginate at apex, distinctly spoon-form or 
flat, smooth, with the border coarsely undulate or nearly 
plain ; veins rather conspicuous ; stem very short. 

Figured correctly in The Vegetable Garden, p. 113; Les 
plantes potagéres, p. 109. 


No. 43. St. Joun’s Day LaTE—Vil., ’85. 


Syn. Large Late Drumhead (incorrectly), Sib., ’86; Late St. John’s Day, 
Vec. Gar. ; St. John’s Day Large Drumhead, Vil.; St. John’s Day Late, A. 
de Cl.; St. John’s Day Late Drumhead, Vil., ’°84; Fr. Chou capuch, Vil. ; Ch. 
Joanet Gros, Vi., ’84, 85; Chou Joanet gros tardif, A. de Cl.; Ch. Joanet 
tardif, Vil. ; Ger. Grosser Johannistag Kopfkohl, A. de Cl. 


Plant resembling in habit the St. John’s Day Early, but 
considerably larger in size; foliage deep green, slightly 
glaucous, leaves rather thick and stiff; head roundish or 
slightly flattened, very compact, rather pale green ; outer 
leaves not very numerous, closely set, about half erect, 
usually rather strongly recurved, roundish, inclining to 
spoon-form,. border plain, or slightly undulate, surface. 
nearly smooth. 

This cabbage is rather intermediate in habit between the 
Oxhearts and Early Summer. It differs from the former 
in having a round or flattened head, and more roundish 
leaves, and from the latter in its upright habit, darker and 
less glaucous foliage, and thicker head. 

Correctly figured in The Vegetable Garden, p. 115 ; Les 
plantes potageéres, p. 111. 


tFoliage distinctly washed with red or purple. 
No. 44. Berlin Large Dark Red—H. & 58., ’86. 
Appears to be an earlier form of Red Dutch. 


No. 45. EARLY Dark Rep ErrurtT—Greg., ’85, VEG. GAR.; 

Vil., ’84, ’85. 

Syn. LHarliest Blood Red Erfurt? Greg., °86: Sib., ’88, ’85; Early Blood 
Red, Burr (d); Harly Blood Red Erfurt, Greg., ’86; Hen., 86; Early Dwarf 
Red, Burr (d); Small Red, Burr (d); Fr. Chou rouge fonce hatif d Hrfurt, Viu., 
84, °85; Ger. Erfurter blutrothes fruhes Salat-Ksaut, Vil. ; Schwarzrother Er- 
furter Kopfkohl, A. de Cl. 
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Plant small, compact, spreading, rather than upright, 
foliage a pale green ground, more or less shaded with pur- 
ple, with deep purple veins and ribs, head roundish, ex- 
tremely solid, rich deep, glossy purplish-red on the outside, 
inside it is less deeply colored than the outside would indi- 
cate ; outer leaves few, small, roundish, smooth, border 
slightly undulate ; stem very short. 

‘The earliest of the red cabbages and one of the earliest of 
cabbages. 

Correctly figured in The Vegetable Garden, p. 120; Les 
plantes potagéres, p. 117. 


No. 46. Garfield Pickling—Greg., ’84, ’85, 86. 
Syn. New Garfield Pickler, Till., ’84. 


Appears to be a larger, taller and later sub-variety of the 
Early Dark Red Erfurt. 


No. 47. Red Drumhead—GREG., 83, ’85, ’86. 

Syn. Dark Red Drumhead, Vil., 85; Large Blood Red, Vil.; Large Red 
Drumheal, Vil., 84; Large Red Dutch, Burr; Large Red Dutch Pickling, 
Vea. GAR. ; Mammoth Rock Red, Hen., ’86; Padilla Purple Pickling ? Till.,’85: 
Vil. ; Pickling, Vil.; ed, Thor., ’86; Chow rouge gros, Viu.. ’84, 85: Ger: 
Blutrothes grosses spates Kraut, Vil.; Rother grosser Kopfkohl, A. de Cl.; 
Holl. Groote late roode kool, Vil.; Port. Couve vermelho grande, Vil. 


A large sub-variety of the Red Dutch, with the head 
round, or nearly so, somewhat harder, and of nearly double 
the size. The leaves have the border much undulate, or 
ruffled, and the lower ones are often petioled. Like the 
Red Dutch, it is a very late variety. 

“Care should be taken not to run these cabbages too 
large, or they will lose in color, which lessens their value 
for pickling and salad uses. Attempts at growing seed 
from this cabbage in this country have generally been quite 
unsuccessful.” ‘‘Cabbages and How to Grow Them ;” 
Greg, p. 42. 

Correctly figured in The Vegetable Garden, p. 120; Les 
plantes potagéres, p. 117. ; 


The Red Dutch and Red Drumhead appear to be much 
confused by seedsmen. In many of our plantings the two 
appeared to be mixed, and it is probable that each is often 
sold for the other. 


No. 48. Rep Durca—Brit1; Ev., ’86; Grea, ’85, ’86; HEN. ; 

LAND., ’86. 

Syn. Dark Red Dutch Vil., °84; Harly Dark Red Dutch, Vil., ’85; Fine 
Red Dutch, Sib.,’86; Red Dutch Pickling, Hen., ’86; Red for Pickling, Thor., 
"83; Red Pickling, Sib., ’86; Utrecht Red, Burr, Vea. Gar., Vil. ; Fr. Chou, 
noiratre, Vil.; Ch. rouge petit, Viu., 84, 85; Ch. rouge petit d’ Utrecht 
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Vil. , Ger. Utrechter kleines Schwarzrothes Kraut, Vil.; Holl. K!cine zwarte 
utrechtische roode kool, Vil.; Port. Couve vermelho escuro pequeno d’ 
Utrecht, Vil. 


Plant of medium size, compact, greenish-purple, often 
with a peculiar metallic lustre, with purple ribs and veins; 
head roundish, or slightly oblong, rich dark purple, but 
with less lustre than in the Karly Dark Red Erfurt, not 
very strongly colored inside; ext-emely compact; outer 
leaves rather numerous, roundish, inclining:to spoon-form, 
sometimes waved, smooth, border plain or sliehtly undulate; 
stem of medium length. 


‘“This cabbage is usually planted too late. It requires 
the whole season to mature. It is used for pickling, or cut 
up fine as a salad, served with vinegar and pepper. This is 
a very tender cabbage, and were it not for its color, would 
be an excellent sort to boil.” ‘‘Cabbages and How to Grow 
‘Them;” Greg., p. 42. 


Ill. . Head egg-shaped, the smaller end downward. 
No. 49. SuGaR LOAF--VEG. GAR.; Vil., ’84, ’85; Greg.,’85,’86. 


Syn. Harly Sugar Loaf, Grea. ; Sib., 83, ’86; LAND., 86. Fr. Chou pain 
de sucre, Viu., *84, °85; Ger. Zuckerhaut Kraut, Vil.; Zuckerhaut fruher 
Kopfkohl, A. de Cl.: Holl. Vroege suikerbroad kool, Vil. 


Distinct; plant rather small, inclining to upright, resem- 
bling the Early York but larger, and taller; foliage dull, 
green, little glaucous, head long egg-shaped at least twice 
as long as thick, the small end downward, pale green, mod- 
erately compact; outer head leaves distinctly hood-shaped, 
clasping the head, closely reminding one of a head of Cos 
lettuce ; sometimes recurving a little at the apex, outer 
leaves oval, those surrounding the head deeply spoon-form, 
the plain border often reflexed in the lower leaves, margin 
entire, midribs and veins not very conspicuous. 

An old variety of medium season and excellent quality, 
but is said not to endure the heat well. It was offered by 
Thorburn in 1828. 

Correctly figured in The Vegetable Garden, p. 110; Les 
plantes potagéres, p. 105. 


IV. Heads elliptical. 


No. 50. HARLY YORK, BRILL; Ferry ’83, GREG., °85, °86; 
Hen., ’86 ; BuRR; Sib., ’86; Thor., ’86; WHITE; Vil., ’84, ’85. 


Syn. Hurly Doarf Y rt, Veo. Gar.; Vil., Sib., 86; Early May, Vil.; Harly 
York Dwarf, Sib., ’83; Eur ly York English, "Land, 86: English Early York, 
Land., (d.); Fr. Chou @ York petit hatif, Vu., 85; Ger. York’sches aller- 
fruhestes weisses Kraut, Vil., Fruher Zucker Maispitzkohl, Vil.; Yorker 
fruher Zwerg Kopfkohl, A. de Cl. 


224 


Plant small in size; leaves deep, slightly bluish-green, not 
much glaucous; head small, oval, or inversely conical, 
nearly twice as long as thick; rather solid, deep green; outer 
head leaves distinctly hood-shaped; outer leaves few in 
number, inclining to upright, obovate, often reflexed and 
frequently waved in a peculiar manner, the midrib curving 
first upward, then downward, and upward again at the 
apex, leaves sometimes much twisted and distorted, margin 
and apex usually entire, and border plain; stem usually quite 
short, sometimes nearly as long as the head. 

An old and very popular early variety, said to have been 
introduced from Flanders into Yorkshire, EKng., (whence 
its name) more than a century ago. Owing to its 
small size and reliability for heading, it was for many years 
the most popular early cabbage with market gardeners, but 
has been largely superseded by more modern varieties. 

Figured correctly in the Vegetable Garden, p. 109; Les. 
plantes potagéres, p. 104. 


No. 51. Lares YorK;—Burr; GRea., ’86; HEn.; VEG. 
GaAR.; Vil., 784, ’85. 
Syn Landreth’s Large York, Land., ’85; Large Early York, BRiLL, WHITE, 
Bib., 83; Fr. Chou d@’ York gros, Viu., 84, 85; Ger. Yorker grosser Kopf- 
Kohl, A. de Cl.; York’sches grosser Kraut, Vil. 


The general characters are the same as in the Early York; 
but the plant is somewhat larger in all its parts, and the 
head is a little thicker in proportion to its length, rather 
more compact, and forms on the average about two weeks 
later. It is claimed that the plants endure the heat of the 
sun in warm climates better than those of the Early York. 

Figured correctly in the Vegetable Garden, p. 109; Les 
plantes potagéres, p. 104. 


V. Heads more or less distinctly conical. 
*Foliage Green. 
No. 52. Bacalan Late,—Vil., ’84, ’85. 


Syn. Bacalan Large, Vil., Large Bacalan, Vea. Gar.; Fr. Chou Bacalaw 
gros, Viu., ’84, 85; Ch. Bacalan tardif, Vil.; Ger. Grosser Bacalaner Kraut, 
Vil. 


A sub-variety of the Early Bacalan of slightly larger size, 
and with the head.a little more pointed and more compact. 
It holds the head better than the Early Bacalan, but it is 
scarcely later in maturing. 

Correctly figured in the Vegetable Garden, p 113; Les 
plantes potagéres, p. 108. 


No. 538. Bloomsdale Early Market,—Viu.; Lanp., 84, 86. 


A very poorly fixed sub-variety of the Winnigstadt or 
Bacalan Late. 


225 


No. 54. EARLIEST DWARF CONICAL GERMAN,—H. & S. ’86. 


Of medium size, resembles the Large Bacalan, but of a 
pale bluish-green color, strongly glaucous ; not well fixed ; 
some heads more approached the Winnigstadt. 


No. 55. EARLY BACALAN—VEG. GaAR., Vil., ’85. 


Syn. Bacalan Early, Vil., ’84; Fr. Chow Bacalan hatif, Viu., ’84, ’85; Ch. 
de Saint Brieuc, Vil.; Ch. d’Angerville, Vil.; Ch. pommé de Cruon, Vil. ; 
Ger. Fruhes Bacalaner Kraut, Vil. 


Plant resembles in general appearance the Winnigstadt, 
but differs from it in having a less bluish cast, a rather 
shorter, less distinctly pointed and less compact head. 
Plant of medium size, upright rather than spreading, 
medium or rather deep green, slightly glaucous ; head of 
medium size, Oxheart shape, but rather taller than that of 
the Large Oxheart, clear or pale green, compact; outer head 
leaves scarcely meeting on fully developed heads; outer 
leaves roundish, nearly flat or inclining to spoon-form, bor- 
ders distinctly ruffled, surface smooth. 

Larger than the Oxheart, but not less early. It is 
especially adapted to the mild maratime climates of the 
west of France, where it is largely cultivated. It came 
originally from Saint Brieuc.—Vil. 

Correctly figured in The Vegetable Garden, p. 112; Les. 
plantes potagéres, p. 108. 


No. 56. EARLY OXHEART—BRILL.; GREG.,’86; HEN.; VEG. 

GaR.; Vil., ’84, ’85. 

Syn. Harly French Ozxheart, Hen., ’86; Sib., ’86; Oxheart Early, A. de 
Cl.; Oxheart French, Land., ’86; Small Oxheart, Burr (d); Fr. Chow ceur de 
beuf petit, ViL., °84, 85; Ger. fruhes kleines Ochsenherz Kraut, Vil.; 
Kleiner Ochsenherz Kopfkohl, A. de Cl. ' 


The plant rather closely resembles that of Early Wake- 
field, the chief difference in the appearance being that the 
outer leaves are not quite so roundish, being more inclined 
to spatulate, grow rather more upright, and are usually 
either more or less spoon-form or revolute, being rarely flat. 
They are sometimes much twisted or distorted. The head 
is of about the same size, shape and texture, but matures 
on the average about ten days later ; stem short. 

Correctly figured in The Vegetable Garden, p. 110 ; Album 
de Clichés, No. 47,362. 


No. 57. Early Paris—Greg., ’84, ’85, 86. 


Syn. Harly Paris Market, Vil., ’85; Paris Market Very Early, A. de CL. ;; 
Very Early Paris Market, Vea. Gar.; Fr. Chou ceur de beuf Moyen de la. 
halle, Vil., ’85; Ger. Fruhes Pariser Markt Kopfkohl, A. de Cl. 
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A sub-variety of the Etampes, having the leaves more 
strongly waved, growing slightly more upright, and with 
the borders undulate or ruffled. In season it is a few days 
later than the Etaimpes. : 

Correctly figured in The Vegetable Garden, p. 111; Album 
des Clichés, Vil., No. 47,346. 


No. 58. KARLY WAKEFIELD—Greg., ’83, ‘85, °86: BURR. 

Syn. Hurly Jersey Wakefield, Burpee, ’86, Ev., °86, Fer., ’86, Hen., ’86, 
Howcroft, ’85, Sib., ’86, Till., ’86, Thor., ’86; Jersey Wakefield, Hmn., (d) 
Vue. GAR. ; Select Very Harly Jersey Wakefield, Land., ’86; True Early Jersey 
Wakefield, Brill, 86; Till., °86; Henderson’s Selected Early Jersey Wakefield, 
Hen., ’86; Fr. Chou de Wakefield, Viu., (qd). 


Plant medium in size, dull, dark green, little glaucous; 
leaves round, very thick and stiff; head ox-heart shape, 7. e. 
a short cone, inflated, with a rounded apex; distinctly paler 
than the outer leaves, compact: leaves about the head 
nearly erect; outer leaves usuaily nearly flat, smooth, with 
plain borders and entire margins; stem short. 

A very popular variety with market gardeners, for earli- 
est crop. Said to have been first grown by Francis Brill, at 
Jersey City, N. J., about 1830, from seed imported from 
England. Its merit consists in its large, compact head, re- 
liability for crop and great earliness. It is said to produce 
little seed, and only that grown in this country has proved 
reliable. 

Correctly figured in Gregory’s catalogue of 1881 and later 
years. 


No. 59. Enfield Market—Greg., ’85. 


Syn. Blenheim, Vil.; King of the Cabbages, Vil.; Vanack, Vil.; Chou de 
Battersea, Vin. 


Closely allied to the Large Oxheart, of which it is but a 
sub-variety. One of the cabbages most extensively grown 
for the London market. 


H 
No. 60. Erampres—Thor., ’86. | 

Syn. Burpee’s Harly Advance, Burpee, ’86; Early Etampes, Brill, 86, Ev., 
°86, Sib., ’86, Vea. Gar. ; Henderson's Premier, Hen., ’84, 86; Johnson and 
Stokes’ Earliest, J. & 8., ’86; Landreth’s Earliest, Land., 84, 85; Very 
Early Htampes, Greg., ’86, Vil., 84, 85; Fr. Chou tres hatif @ Htampes, 
Viu., 84, ’85; Ger. Sehr fruher Etampes Kopfkohl, A. de Cl. 


Closely resembles Early Wakefield, the chief difference 
being that the plant is a trifle smaller, the head usually not 
quite so solid, especially at the tip, and matures on the 
average very slightly earlier, and the outer leaves are thin- 
ner, and hence more waved and distorted. 
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It was obtained by M. Bonnemain, Secretary of the Hor 
ticultural Society of Etampes (France), Vil. The only ad- 
vantages it is claimed to possess over the Karly Wakefield 
are the shghtly smaller size of the plant, and its superior 
earliness. ‘The latter quality is not always maintained and 
it is said to be inferior to the Karly Wakefield in shipping: 
qualities. 

Correctly figured in The Vegetable Garden, p. 110; and 
fairly so in Les plantes potageres, p. 106. 


No. 61. Large Jersey Wakefield—Land. ’86. 
Syn. Large Early Jersey Wakejield, Brill, ’86. 


A selection of the Early Wakefield made by Mr. Francis 
Brill, of Riverhead, L. I. The heads are nearly double the 
size of those of Karly Wakefield and resemble them in shape, 
but with us were decidedly less uniform. In season, some 
heads were almost as early as the Karly Wakefield, while 
others were much later. 


No. 62. LARGE OXHEART—BuRR; Greg., ’85, 786; Vil., 84, ’85. 

Syn. French Oxheart, Vec. Gar.; Large French Oxheart, Burr, Vil. ; 
Oxheart Large, A. de Cl.; Fr. Chou ceur de beuf gros, Viu., ’84, °85; Ger. 
Fruhes grooses Ochsenherz Kraut, Vil; grosser Ochsenherz Kopfkohl, 
A. de Cl. 


Closely resembles the Early Oxheart in its general char- 
acters, but decidedly larger in all its parts, and maturing 
about ten days later; head compact, pale yellowish-green; 
outer head leaves overlapping at the top, sometimes recurv- 
ing a little at the apex; outer leaves roundish or oval, some- 
times nearly flat, occasionally spoon-form or reflexed, and 
somteimes much twisted and contorted; margin entire, border 
plain, apex usually emarginate; veins usually not conspicu- 
ous; stem rarely more than one-third the height of the 
head. 

An excellent intermediate variety. 

Correctly figured in The Vegetable Garden, p. 112; Les 
plantes potageres, p. 107. 


No. 63. LINGREVILLE,—VEG. GAR.; Vil., ’84, ’85. 
Syn. Fr. Chou de Lingreville, Vuu., ’84, °85; Ch. d’Ingreville, Vil. 


An early cabbage, intermediate in its characters between 
Bacalan Late and Tourleville. Plant of medium size, 
rather dark green, little glaucous ; head rather small, com- 
pact, of the oxheart shape ; outer leaves rather numerous, 
stiff, roundish, often broader than long, flat, or reflexed 
spoon-form, smooth, border plain. The lower leaves are 
usually short-petioled. 
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No. 64. LirrLe Prxir,—GRrua., ’82, ’85, ’86; Sib., 86; Vim. 
Syn. Tom Thumb, Vil. 


Plant small, dull dark green, scarcely glaucous; head 
small, of the Oxheart shape, compact; outer leaves nearly 
flat, roundish, margin entire, border plain. 

This was formerly grown as an early cabbage, but has 
been largely superseded by Karly Wakefield and other larger 
and earlier sorts. 

Correctly figured in ‘“‘Cabbages and How to Grow Them,” 
p. 43. 


No. 65. NONPAREIL, Vil. 


Syn Barne’s Early, Burr (d), Barne’s Early Dwarf, Burr (d), Vil. 
Early Nonpareil, Burr (ad); Greg., 83; Nonpareil Karly, Greg., ’85, 86; 
Nonpareil Improved, Vil.; Prince’s Nonpareil, Vil.,; Fr. Chou Nonpareil, 
VIL, 85. 

Resembles in general appearance the Early Wakefield. 
The head is a little shorter in proportion to its diameter, 
the outer leaves are possibly a little larger, rather more 


tapering at the base, and not quite so thick. In season it 
is usually a very little later than Early Wakefield. 


No. 66. POMERANIAN,—BurR, GREG., Vil. ’85. 


Syn. Filder, Vea. Gar.; Vil. ; Filderkraut, Sib., ’83 ; Fielderkraut, 
Grea., (d); Pointed Filderkraut, Land.,’86; Pomeranian Pointed Head, Vil., 
84; Suabian, H. and 8., 86; Fr. Chou conique de Pomeranie, Vu, 84, °85; 
Ger. Filderkraut, Vil.; Pommerischer Spitz Kopfkohl, A. de Cl.; Pomer- 
sches spitziges Kraut, Vil. 


Plant resembles in general appearance the Winnigstadt, 
but is somewhat larger in size ; head oblong conical, very 
regular and svmmetrical, pale, sometimes yellowish-green, 
extremely solid, usually slightly larger than that of the 
Winnigstadt ; outer head leaves closely embracing, usually 
extending a little above the point of the head, as in the 
Winnigstadt, often forming a tubular or twisted projection; 
outer leaves very large, but not very numerous, growing 
nearly erect, and as high as the top of the head, strongly 
waved, suggesting the appearance of, some of the larger 
caulifiowers ; oval, with entire margin and apex, and undu- 
late borders, veins usually not conspicuous; stem rather 
tall, often swollen below the head. 

A very reliable intermediate variety, which when sown 
late, is good as a winter cabbage. 

Correctly figured in The Vegetable Garden, p. 118; Les 
plantes potagéres, p. 115. 
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No. 67. TouRLEVILLE—Vil., ’84, ’85; Greg., ’85, ’86; Sib., ’83 


Syn. Early Tourleville, A. de Cl.; Tourleville Early, Veg. Gar.; Fr. Chou 


de Tourleville, Vil., ’84, ’85; Ch. précose de Tourleville, A. de Cl.; Ger. 
Kopfkohl von Tourleville, A. de Cl. 


Quite distinct in habit of growth, rather small size, dark 


green, scarcely glaucous; leaves thick and stiff; head dis- 


tinctly conical, compact, pale green; outer head leaves 
loosely embracing, recurving at the apex; outer leaves 
few, loosely disposed, roundish, reflexed, often waved; 
border plain, surface nearly smooth, ribs large and round 
near the stem, which is medium in height. 

A rather early cabbage; little grown in this country. It 
possesses no advantages over the Oxhearts. 

Figured correctly in The Vegetable Garden, p. 111, and 
Les plantes potagcres, p. 107, except that in both the 
leaves appear too much blistered. 


No. 68. Wheeler's Cocoanut, Greg., ’85, ’86; Thor., ’83 
Syn. Wheeler's Imperial ?, Vick, ‘85. 
At the Station this cabbage appeared to be very closely 


allied to the Early Oxheart, differing less from that va- 


riety than different plantings of it differed from each 
other. 


No. 69. WINNIGSTADT*—LAND., Burr, Vil., 84, 785; Till. ,’86 


Syn. Harly Cone, Land., ’85; Harly Winnigstadt,* Brill, Grua., ’85, 86; 
Hen., ’86; Thor., ’86; Till., °86; Vea. Gar.; Pointed Head, Burr; Fr. Chou 
pointy de Winnigstadt, Viu., ’84, °85; Ger. Spitzes Winnigstadter Kraut, 
Vil. ; Spitzes Windelsteiner Kr. _ Vil. Spitzfelder Kr., Vil.; Winnigstadter 
fruher Kopfkohl, A. de Cl. 


Plant medium in size, glaucous green, with a distinct 
bluish cast ; head conical, pale green, remarkably solid ; 


outer head leaves usually extending a little above the point 


of the head, forming a tubular projection of which the apex 
often recurves slightly ; outer leaves growing on the aver- 
age about half erect, roundish, flat or spoon-form, usually 
recurving slightly, border slightly ruffled, margin sinuate ; 
veins rather conspicuous ; stem rather short. 

A second early variety noted for the solidity of its head, 
and its reliability for heading under varying conditions. It 
is also a good keeper, and sown late forms an excellent win- 
ter cabbage. 

Correctly figured i in The Vegetable Garden, p. 118; Les 
plantes potagéres, p. 115. 


*Sometimes spelled Winningstadt. 
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tHoliage washed with red. 
No. 70. Dark Rep PornrED HEADED—ViL., ’85. 


Syn. Dark Red Early Pointed Headed, A. de Cl.; Fr. Ch. rouge conique,, 
Vil., 85; Ger. Fruher schwarzrother spitzer Kopfkohl, A. de Cl. 


Plant rather large, inclining to upright, foliage pale green, 


strongly washed with purple, with purple ribs and veins ; » 


head oxheart shape, rich glossy purplish-red, remarkably 
compact ; outer leaves roundish, reflexed, slightly blistered, 
borders strongly undulate, often approaching ruffled ; stem 
rather long. | 

In habit, this cabbage bears a rather striking resemblance 
to Filderkraut, but it is somewhat smaller in size, and has. 
a taller stem. 

Correctly figured in Album des Clichés, Vil., No. 47,427. 


SAVOY CABBAGES. 


B. Foliage more or less strongly blistered. 
II. Heads round or nearly so. 


No. 71. DRUMHEAD—BRILL.; Burr.; GREG., ’85, °86; HEN.; 
LAND. 
Syn. Cape, Burr., (not of Vil.); Large Drumhead, Va. Gar., Vil. ; Large 
Vertus, Vil., °85; Large Vertus Drumhead, Vil., 84; Fr. Chou Milan des Ver- 


tus, Vin., 84, 85; Ch. M. gros frisé d’Allemande, Vil.; Ch. de Paris, Vilus 
Ger. Krauser allegroster Vertus Wirsing, A. de Cl.; Vertus oder Centner 


Wirsing, Vil. is 


Plant rather large, foliage very dull, rather dark green, 
scarcely glaucous, rather densely, prominently and finely 
blistered ; head roundish or slightly flattened, pale green, 
very compact ; outer leaves rather numerous, roundish or 
oval, flat or reflexed, sometimes spoon-form, border finely 
undulate, sometimes approaching ruffled; stem usually 
very short. 

The degree of blistering of the leaves in this Savoy is 
rather intermediate, being decidedly greater than in the 
Norwegian, and considerably less than in the Victoria. It 
is very reliable for heading, rather late in season, and is 
said to keep well until spring. It is considered a standard 
sort wherever grown. 

Correctly figured in The Vegetable Garden, p. 127; Les 
plantes potagéres, p. 125. 


——__<—-~ 
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No. 72. Dwarr EARLY—Vil., 84, ’85. 


Syn. Dwarf Green Curled, Vil.; Dwarf Early Green Curled, Vue. Gar. ; 
Early Dwarf, Burr (d); Grea. (d), Sib., ’83, Thor., ’°86; Early Flat Green 
Curled, Thomp., (d); Early Green, Burr (d); Fr. Chou Marcellin, Vil. ; 
Ch. Milan court, Thomp. (d); Ch. M. court hatif, Vil., ’84, ’°85; Ch. M. de 
Caen, Vil.; Ch. M. Nain, Vil.; Ch. M. trapu, Thomp. (d); Ger. Krauser 
niedriger Marcellin Wirsing, Vil.; Fruher Marcellin W., Vil.; Fruher 
niedriger ..arcellin W., A. de Cl. 


Plant vigorous, but low and spreading, dull green, 
scarcely glaucous, very densely, finely and prominently 
blistered; head somewhat flattened, pale green, moderately 
compact; outer head leaves scarcely meeting at the top, 
strongly * recurved; outer leaves numerous, very large, 
roundish, often broader than long, limb reflexed, border un- 
dulate, margin sinuate; midribs and veins whitish-green, 
conspicuous; stem very short, the plant often appearing to 
rest on the ground. 

Correctly figured in The Vegetable Garden, p. 125; Les 
plantes potagéres, p. 122. 

A second earl» variety of first quality; much grown for 
market about Paris. 


No. 73. GREEN GLOBE—BurRr, Hen., Vil., ’84, ’85. 


Syn. Early Flat Green Curled, Vec. Gar.; Vil., (not of Burr); Green 
Curled, Burr; Large Green, Burr; Wetted? Hen. ’88, ’86; Fr. Chow Milan 
ordinaire, Viu., ’84, °85; Ger. Gewohnlicher Franzosischer Wirsing, A. 
de Cl. 

Plant rather large and tall; foliage dull dark green, 
scarcely glaucous, densely and prominently blistered; head 
nearly round, moderately compact, pale green; outer leaves 
rather numerous, small, roundish, flat or reflexed, borders 
undulate; stem rather tall. 

A very hardy and reliable Savoy. It attains its greatest 
perfection only late in the season, under the influence of 
cool and frosty weather. 

Correctly figured in The Vegetable Garden, p 125; Les 
plantes potageres, p. 122. 


No. 74. Improved American,—GREG., ’83, ’85, ’86. 
Syn. Improved American Drumhead, Hen., ’86. 


This appears to be an improved form of the Drumhead 
producing smaller outside leaves, and being rather more 
reliable for heading. At the Station, the plants have had 
a rather longer stem than those of the Drumhead. 

Correctly figured in ‘‘Cabbages and How to Grow Them,” 
p 54. : 
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No. 75. LARGE HARDY WINTER DRUMHEAD,—VEG. GAR.; 
Vil., ’84. 
Syn. Large Late Hardy Winter, A. de Cl.; Large Late Hardy Winter 


Drumhead, Vil., ’85; Fr. Chou Milan de Pontoise, Viu., ’84, 85; Ger. Sehr 
spater Krauser Pontoise Wirsing, Vil. 


Plant of rather large size, foliage deep bluish-green ; 
prominently, but not very densely or finely blistered ; head 
roundish or somewhat flattened, very compact, pale green ; 
outer leaves numerous and large, oval, reflexed spoon-form; 
stem two to four inches long below the leaves. 

Correctly figured in The Vegetable Garden, p. 127; Les 
plantes potageéres, p. 125. 


No. 76. Limay—VEG. GAR. 

Syn. Small Fine Ourled Limay, Vil., 84; Very Curled Limay, Vil., ’85; 
Fr. Chou Milan petit tres frise de Limay, Viu., ’84, ’85; Ger. Sehr Krauser 
von Limay Wirsing, A. de Cl. 

Plants quite dwarf, but of rather large size, resembling 
in color and habit the Tours Savoy, but more finely blistered; 
outer leaves numerous, growing nearly horizontal, reflexed, 
the lower ones resting on the ground, ribs sometimes tinted 
with purple. 

Like the Tours Savoy this does not usually form a com- 
pact head, but it is not regarded as less valuable on this 
account. 

Correctly figured in The Vegetable Garden, p. 126; Les 
plantes potagéres, p. 124. 


No. 77. NORWEGIAN—VEG. GAR.; Vil., ’84, ’85. 


Syn. Norway, Vil.; Fr. Chow Milan de Norvege, Viu., 84, ’85; Ger. Nor- 
wegischer sehr spater Wirsing, A. de Cl. 


Plant rather large, foliage inclining to upright, very deep 
bluish-green; head roundish, very compact, pale green, 
often tinged with red at the top; outer leaves rather few, 
half erect, roundish, nearly flat, border plain or undulate, 
surface very little blistered for a Savoy; veins and ribs 
greenish white, rather conspicuous; stem rather long. 

Rather intermediate between a cabbage and Savoy. Its 
taller stem, and slightly more abundant foliage, only dis- 
tinguish it from the Vaugirard cabbage. 

It is the latest of the Savoys, and the one that endures 
the most intense cold. Vil. 

Correctly figured in The Vegetable Garden, p. 128; Les 
plantes potagéres, p. 126. 


No. 78. Tours;—BurrR, VEG. GaAR.; Vil., ’84, ’85. 


Syn. Dwarf Green Curled, Burr, (not of Vilmorin); Fr. Chou pancalier 
de Touraine, Viu., °84, ’85; Ger. Krauser gruner von Tours Wirsing, A. 
de Cl. 
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Plant of medium size. very dwarf, foliage very dark 
green, inclining to bluish, blisters very prominent, dense; 
head rather small, round, yellowish green, rarely compact; 
outer leaves rather numerous, large, flat or reflexed, very 
spreading, the lower ones resting on the ground, border 
nearly plain. 

Although this Savoy rarely forms a compact head, it is 
esteemed for its outer leaves, which, owing to the slight 
development of its ribs and veins, are scarcely less tender 
than those that form the head. 

Correctly figured in The Vegetable Garden, p. 125; Les 
plantes potagéres, p. 123. 


No. 79. Ux, Land., 86; VEG. Gar. 

Syn. Harly Ulm, Burr; GReEG., °85, 86; Sib.,’83; Thor., °86; Harly 
Dwarf Ulm, Hen., ’86; Sib., 86; Thor., ’86; Early Green Curled, Vil. ; 
New Early, Thomp.; Small Harly Ulm, Vil., ’84, ’85; Fr. Chou Milan hatif 
d’ Ulm, A. de Cl.; Ch. M. petit hatif, Viu., ’84, ’85; Ch. M. tras hatif d’ 
Ulm, Vil.; Ger. Bamberger Wirsing, Vil.; Extra fruher Ulmer W., Vil. ; 
Ganz fruher Ulmer Wirsing, A. de Cl. 


Plant small, compact, deep green, scarcely glaucous; head 
quite small, round, very pale yellowish green, very com- 
pact; outer head leaves usually overlapping a little, apex 
slightly recurved; outer leaves few in number, small, half 
erect or less, often curving downward, roundish, often flat, 
sometimes inclining to spoon-form, and often reflexed; sur- 
face densely and prominently blistered, veins usually not 
conspicuous, midribs hidden in the compact foliage; stem 
‘usually very short. 

The smallest and one of the earliest. of the Savoys; of ex- 
cellent quality, but generally considered too small for 
market. 

Figured in The Vegetable Garden, p. 124; Les plantes po- 
tagéres, Vil., p. 121. In our tests the stem has usually been 
rather shorter than the cut suggests. 


No. 80. Very Eakty Paris, Greg., 83; VEG. Gar.; Vil. 
84. 85. 
Syn. Chou de Milan tres hatif de Paris, Viu., ’84, ’85; Ger. Fruhester 
Krauser Pariser Wirsing, A. de Cl. 


Plant of medium size; stem rather tall; foliage very dark 
green, quite glaucous, with a slight bluish cast; head round- 
ish, perfectly defined, very compact, very pale yellowish- 
green, resting in a basin of flaring, outcurving leaves, 
which are intermediate in color between the head and outer 
leaves; outer head leaves hood-shaped, usually overlapping, 
the outer one recurving, outer leaves somewhat less finely 
dlistered than in the Ulm, distinctly petioled at the base, 
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limb roundish, often broader than long, usually flat, strong- 
ly recurving at the apex, the tips of the lower leaves resting 
on the ground. 

This is considered to be the earliest Savoy. 

Correctly figured in The Vegetable Garden, p. 124; Les. 
plantes potagéres, p. 121.- 


No. 81. Vicrorta, Bliss, ’83; GREG.; VEG. GaR.; Vil., ’ 

Syn. Victoria Very Curled, Vil., ’84; Very Curled Victoria, A. de Cl. ; 
Fr. Chou Milan Victoria, Viu., ’84, °85; Ger. Extra Krauser Victoria Wir- 
sing, A. de Cl. 

Readily distinguished from all cther Savoys by the ex- 
treme fineness of the blistering of the foliage. Plant of 
medium size; head roundish; rather compact, slightly paler 
than the outer leaves; the latter are numerous, about 
half erect, roundish or oval, flat or reflexed, border finely 
undulate; stem of medium height. 

Of excellent quality, a good keeper, and stands cold and. 
wet well. The outer leaves are sometimes cooked, and 
used in the same manner as the head. 

Correctly figured in The Vegetable Garden, p. 125; Les. 
plantes potagéres, p. 123. 


IV. Heads elliptical. 


No. 82. GoLDEN—BuRR, GREG.; VEG. GAR.; Vil. piper tas 


Syn. Blemendale, Gar. Chron. Barly Yellow, Horri born ; Vil. ; Large: 
Late Yellow, Burr; New Bloemendalers, Gar. Chron.; White, Burr; Yellow 
Gar. Chron. Yellow Curled, Burr, Vea. Gar., Vil.; Fr. Chou Milan de 
Savoie, Gar. Chron.; Ch. M. dore, Gar. Chron., Viu., ’84, ’85; Ger. Feiner 
gelber Wirsing, Vil. ; Gelber Savoyer, Vil.; Goldgelber neidriger Wirsing, 
A. de Cl.; Holl. Gele Savooiekool, Vil. ; Port. Saboia durada, Vil. 


Plant rather large and tall, foliage pale green, sometimes. 
inclining to yellowish, not glaucous, rather coarsely blistered; 
head slightly oblong, medium in size, not compact ; outer 
leaves rather open. usually petioled at the base, oval, flat. 
or spoon-form ; stem short. 

This Savoy i is too late for culture in the Northern States. 
In France and England it is sufficiently hardy to endure the 
winter in the open ground, and hence is there very popular, 
as its numerous names indicate. 

Correctly figured in The Vegetable Garden, p. 126; Album 
des Cliché, Vil., 47466. 


V. Heads conical. 


No. 83. Lona HeapEeD,—VEG. Gar.; Vil., 84, ’85. 


Syn. Conical, Vil.; Harly Yellow Frankfort ?, Dam., ’86; Green Curled ?,, 
Land., ’86; Strasburg, 86; Fr. Chow Milan a tete longue, Viu., 84, ’85; Ch. 
Milan pain de sucre, Vil.; Ger. Hafenkohl, Vil.; Langkopfiger Hafenkoh? 
Wirsing, A. de Cl. ; : Strasburger, oder Frankfurter lang kopfiger, Vil. 
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Plant of medium size, tall, the foliage inclining to upright, 
dull, dark, slightly glaucous green ; head oblong oval, 
nearly in the form of the Sugar-loaf cabbage, pale yellowish- 
green, moderately compact ; outer head leaves overlapping, 
apex recurved ; outer leaves oval, or short spatulate, those 
about the head spoon-form, the others usually revolute on 
the borders; surface densely and prominently blistered ; 
stem 3 to 5 inches long. 

Of medium season and good quality. 

Correctly figured in The Vegetable Garden, p. 127; Les 
plantes potagéres, p. 124. 


No. 84. FEATHER StEmM—Burr, Thor., ’83, ’85. 


Though generally called a Savoy, this plant is sufficiently 
distinct to form a class by itself. It is said to be across 
between the Savoy and Brussels Sprouts, and might be 
called a Brussels Sprouts with a Savoy leaf. Plant 12 to 18 
inches tall, leaves large, deep bluish-green, little glaucous, 
spreading, oval, petioled or sessile, rather densely blistered, 
with entire margin and plain border. The smaller terminal 
leaves embrace each other loosely, forming the semblance 
of ahead. The axillary buds are largely developed as in 
Brussels Sprouts, though as grown at the Station they did 

not usually form compact miniature heads. 


No. 85. Besides the cabbages described in the foregoing 
list, six were grown of which the plants were too variable 
for description, as follows : 

Bloomsdale Bullock Heart, Land., ’84, ’85, 786. Appar- 
ently allied to the Large Oxheart. 

Early Bonanza, Buist, ’86. Also allied to the Oxhearts. 
se any Mongabella, Dam., ’86. Seemed allied to the St. 

enis. 

Earliest Vesuvius, Dam., ’86. <A very large, flat-headed? 
bluish-green cabbage ; in season rather late. 

Early Wymai, Greg., ’86; Sib., °86. Produced flattened 
aed, and oxheart shaped heads. In season it was first 
early. 

Erfurt Large Late, H. & 8. Seemed allied to Brunswick 
Short-Stem, but was decidedly less dwarf. 

Large Curled Wilson Savoy, Dam., ’86. 


described list. 
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INDEX OF THE NAMES OF CABBAGES. 
The numbers refer to the numbers of the varieties in the: 


Synonyms are printed in italics. 
N. B.—The Agel cabbages are indexed in a list by them- 


selves. 


Name. 


PEARL OT. FEN. Rove tie ag oe a eee ss 
Amager Danish Winter Round.. 
Amager rundes Winter kraut, oder 
kopf koh (Gere ots, oe P: 
American Drumhead. . 
American Green Glazed....... 
Angelberger mittelfruhes kraut 
(Ger, jusih . 2), 


oees. ee wee - ec see 


Bacalam Barly fois ves eis 
Bacalan Large 
Bacalan Late rea ).). 2 vic. cous seats 
Barne’ BD MENEIVY Cr eee. eric eral eae 
‘¢ Dwarf 

Bareen Drumhead;)>. 472i uh: 
Berlin Large Dark Red ........ 
Berkshire Beauty:............. 
Bleichfelder kraut (Ger.)....... 
THORNE 5. SEO MR. OE ane 
Bloomsdale Bullock’s Heart.... 
Bloomsdale Brunswick. ......... 
rs Early Market....... 

4 Harly Drumhead... 
wy Karly Dwarf Flat 
LPULOM ENA AR elo iien bh War eaieeey 
Bloomsdale Large Late Flat 
PPC. RRR E RY: Bac IL 
Bloomsdale Late Flat Dutch.... 


Cr 


Blutrothes grosses spates’ kraut 
(Geri SHAt Ou te VIA eg 
Braunschweiger weisses _plattes 
braun KRerpy vers toedihh. ote 
Braunschweiger kurebeiniger kopf- 
ROR TROL) Sonik sakes iet so 


Bridgeport Late Drumhead. . 
Brill’s Excelsior Flat Dutch. . 
Bristol Flat Dutch.........0.. 
Bronski' Russian 4)25". gas dan 
Bronski sehr fruhes spitzes rus- 
siches kraut (Ger.).......... 
Brunswick Short Stem......... 
i ‘¢  Drumhead Improved. 
Burpee’s Harly Advance ........ 
‘¢ Short Stem Drumhead. . 
‘¢ Superior fone Flat 
DUI Mons cies ane EL sone 








Name. 


Cannon Ball 


Chou Bacalan gros........ 


TEEPE HT 


Bacalan hatif....... 
Bacalan tardif...... 
cabus a pied court de 
Saint Flower...... 
cabus blane a_ cotes 
bletieg: LAGAN 
cabus blanc de mon- 
VANE oi td ota a ee 
cabus gros de Laon... 
COPUCS  S pete wate 
cwur de beuf gros.... 
ceur de beuf moyen de 
la halle. ssis~ake a 
cwur de beuf petit... 
CAGE", «ihn > ey ee 
conique de Pomeranie. 
D Aleth. curly fouBe, ez 
@ Angerville ...,.... 
@ Aubervilliers ...... 
de Battersea......... 
deBrunswick pied court 
de champ Wor....... 
de Chenillet......... 


de.tTabG8 . Pics as wees 
de Hollande pied court 
de Hollande tardif... 
de Lingreville-....... 
de Saint Brieuc...... 
de Saint Denis...... 
de Schweinfurt ...... 
de Strasbourg ....... 
dea) Vertes 5s eee 


@ iver. soba tee 
a’ Inyreville Ac aes 
@ York gros... . (aun 
de York petit ey 

OME G en ct we lenmeeeee 
SQUREL «'s «aI oa ts tate 


oee eee eee eee eee ee 


Cavalo cappuccio grosse di Ger- 
mania (Ital.) . 
Centner Kraut (Ger.) + pete! shaianie 


©.¢ efe's & ce ef8 6 


30 
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Name. o. | 
Chou Joanet gros.........- Er ) i 
—— Joanet gros tardif.... ‘‘ 48 
—— Joanet tardif........ pelgealit °' 
—— marbre de Bourgogne. ‘' 22 
—— -marbre de Saint Claude ‘‘ 22 

-— nantaise........ Rae tes 42 
———__ NOUWAUTE .. 6. oe: iY 48 
— nonpareil Sat Re OR Ae 65 
—-—_ pain dé sucré:'....... A 49 


—— petit hatif @ Erfurt. . WV 8 




















pointu de Winnigstadt ‘ 69 

—  pomme blane gros plat 
de Magdeburg...... ‘ 19 

—— pomme blane quintal @ 
LE nee ee eT waka 
pomme @ Angers...... se 
pomme de craon ... “' 55 
precose de Tourlevill.. ‘* 67 
—— quintal ............. AP ae 
‘¢ gros @ Allemande ‘‘ 26 
TOUGE CONIQUE........ My 70 

—— ‘* fonce hatif @ Hr- 
DONT Bich aN 5 ae me 45 
—— ‘6 708 ......-+5. cc 46 
ee UR ee > 48 
eee petit da Uirecht...4 "| 48 
EODOUEEE oak ie BA, « 4 6 


-—— tres hatif @’ Etampes. Aus 
—— vert @Amerique...... 
Couve branco d’ Alsacia....(Port.) 
vermellho escuro pe- 














gueno d’ Utrecht... “* 48 
vermellho grande... “* 47 
Danish Drm head o.y6% sys asevecn = 7 
Dark Red Early Pointed Headed. 70 
s LI UIUN GOD 1h ar 0 ya) 3,'0hs 47 

cs 92 717 | RE Ee erie ie 48 
Dark Red Pointed Headed..... 70 
LR iis cds eds es. mast k #2 38 
Dad Drwead. in 0 oo hs. + oye 05s 38 
66 Very Large Late. ..0's «s+ 38 
Drumhead Early Dutch. ...... 39 
= UATE ah gene. 26 
Earliest Blood Red Erfurt...... 45 
Earliest Dwarf Conical German. 54 
SME VESUVIUS |. yictt os 2h hie 85 
Peay ite... Mrfurt a. 68. bes» 8 
MALI DACAIAN :. |. qaslawensie Lee 55 
BOM ISLOICOTICLO, aytece(ae x; ibd sas! 9 
Early Bleichfield Giant........ 9 
8 Blood Red Hrfurt.s + v0. «0s 45 
Early Bonanza........ = tea Weta bef 
MOAT UT ONG sash d «Wom esinie Mb.» meee’ 69 
BS LIOR EA DULCE L ciaiioeh 3, oye 48 
Early Dark Red Erfurt........ 45 
SPMBAIOOU SECA ie 5 is sie! lead 0s 10 


Name. No. 
Marky Dramhead 2s oo ony cae, i 11 
Karly Drumhead ....... .17, 30, 42 

_ Early Dutch Drumhead ae OGY! 
Early Dwarf Dutch. .... 0.0. 26 
ee a Et UAE RULED. ais 5 ts 12 
mt Reh ECM hk a hate ap 45 
Bale Dba i, FO seinen on oan 20's 50 
Barly) LLANES ike Stun ba Soin 0 8 60 
Karly, Flat Dutch... i026 Kasi» 30 
Barly JlatyDutele. wn icc ncatie ws 12 
Early French Oxheart.........- 56 
Early Jersey Wakefield......... 58 
Barly Low Dube nie ss oagtsaseia + 39 
PLOUT ig IM OE ci ita, al Ln sah ohela dws = 50 
Barly Mongabella,.......... 45 85 
EEL NOR DOU Fixe &, orp) srg haign ates 65 
Histly: OSHCATU ss 4 <isicte 3 ec Ae muent 56 
Harty Paria. cis. wena Set N aN A 
Early Paris Market...........- 57 
Karly Schweinfurt......cecerss 28 
Karly St. John’s Day.........+. 42 
Early St. John’s Day Drumhead. 42 
Early Sugar, Loaf’. 2... 0600s. 49 
Barly DuMMeErs yi. ee aia 13 
Barby. Lotrbenttle 064 <a A cast 67 
Barly - Wakefield . i. .ccvhaueuhsicie 58 
Early Winnigstadt............ 69 
FEAT LY AMV ROS coh sos caca eMea es gs NLP 
tO La Ses ¢ ae Ca er ae Se 50 
Marlys York TOG. ps an aint acieh- aoe 50 
Early York English........++++ 50 
Enfield. Market 20.05 sas ace wate ss 59 
English Harly York. ........44: 50 
Erfurt Large Late........ 43+. 85 
Erfurter blutrothes fruher Salat 
UROL CGEP:) tae ax is wads 
Erfurter kleines fruhestes festes 
niedriger Kraut (Ger.)....... 8 
EEA Des fsa ele 9 reste 50 


Everitt’s Mammoth Large Late 


B gh PORN OTE AAU Wi orgies Ne Mey ; 
TE RCOUMOR sis tah th an whens, «ee 8s 14 
Excelsior Flat Dutch....... 14 
Excelsior Large Late Flat Dutch. 14 
Excelsior Late Flat Dutch...... 14 
BOULON lis 5. ais faye Pate ia eae monet 16 
POCO AP OU os hein» wien Agee 66 
EET” es laksa ons te thohate tala .+ kao aie 66 
Filderkraut (Ger.)... 2.20. 0.06 66 
Fine Large Flat Dutch......... 25 
Bine Red Diitelys ots 4 2 4h se uejee 48 
Fottler’s Brunswick... 2.26.1... 15 
Fottler’s Early Brunswiek...... 15 
Fottler’s Early Drumhead...... 15 
Fottler’s Improved Brunswick... 15 
Fottler’s Improved Early Bruns- 

Yep hol ARIES leone li i Cee! ea ee 15 


Name. 
Prench Oxheart.... ccc eccevens 
Fruher Bacalaner Kopf kohl (Ger. ) 
Fruher Habas Kopfkohi. . 

‘¢  Johannistag Kop of 
kohl 


°° Pariser Markt, 


Kopf tohl. .e.) ¥: 
‘¢  schwarzrother  spit- 
zer Kopfkohl..... . 
‘© Lucker Maispitekohl ‘* 
Fruhes Bacalaner Kraut...  *° 
o grosser  Ochsenherz 
OCLUGNN Mie agate ae hy 
de kleines Ochsenherz 
TRF OME SSO to) in 
Mi) CRM CM RE pee iat ruts By La! yy ics 


Fumel niedriger oder femelle( Ger. ) 


CONRAD TIRE. os No. See 
Garfield Pickling .. 
Great American lee see 
Green Glazed. .... >}. doesn HE 
Green Glazed American ........ 
Griechisches Centner Kraut wae ) 
Groote late roode kool (Holl.). . 
Gros chou d’ Allemande (Fr.).... 
Grosser Bacaluner Kopf kohl (Ger. ) 
‘‘  Johannistag Kopf- 
koh 


a 9 10 we (6 6 6 @ 6):6" 0 mie 


‘* — Ochsenherz Kopfkohi ‘* 
Grosses Bacalaner Kraut. . 
‘¢  spates hollandisches 
Frat 5. oe aS 
Grunglaisirter Americanis- 
cher Winter Kopfkohl.. ‘ 


PRBS tes Boies or eo CONE Sa 


‘ Rar SO 
ae 8 Harly Summer... .. 
st NPOROr ss ee nae 
fe Selected Early Jersey 
Wakefield........ 
+ Selected Late Flat 
IUCN Nee Ae Se es 
Hollandischer grosser spater Kopf- 
KGL S. Sats, Seda Bhat et a (Ger, ) 5 
Hollandischer neidriger 
TOME WONG a beste ose om 
Hollandisches neidriger 
plattes Kraut.......:.. 
Hundr ey Wetghe Non oe. 
tS Dre Ree Ne, 


Improved Drumhead .......... 


Jersey Wakefield ........ 
Johnson and Stoke’s Earliest... .. 
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58 


Name. No. 
King of the Cabbages... ....... 59 
Kleiner fruher weisser » Enfurter 

Kopp boll. 0, een (Ger.) 8 


Kleiner Ochsenberg Kopfkohl ‘é 56 
Kleines zwarte utrechtische roode 


kool (HOLY, 48 
Landreth’s Harliest 22.0.0. 300. 60 
Landreth’s Early Summer Flat- 

heads. cep 209) 13 


Landreth’s Large Late Mountain. 18 


Landreth’s Large York......... 51 
Landreth’s Mammoth rote ys: 3 
Large Bacgiqgn: i. eee 52 
Lorge Bergen. oo ea 3 
Large Bergen Drumhead........ 3 
Large Blood. Red. 3 ee 47 
Large Brunswick Short-Stemmed. 6 
Large Early Schweinfurt....... 28 
Large Karly ‘York: 332.277 51 
Large Plat Dutch oe ae 25 
Large French Oxheart... ...... 62 
Large German Drumhead....... 3 
Large Jersey Wakefield......... 61 
Large Late Bergen......... ats o 
Large Late Drumhead......... 6, 43 
Large Late Drumhead......... 18 
Large Late Flat Dutch......... 25 
Large Oxheart.. 22... pees eee 62 
Large Red Drumhead.......... 47 
Large ted ‘Dutch See 47 
Large Red Dutch Pickling. ...... 47 
Large White Brunswick....... 19 
Large White Solid Magdeburg... 19 
Targe York... . ves 51 
Late American Drumhead....... 18 
Late Plat Dutch»... 0 a ae 25 
Late Flat Dutch Drumhead..... 25 
Late Mountai. ccs.) ee 18 
Dingreville.2 7.04 20S ae 63 
Drttle » Pixies i+ sos0egs eee 64 
Long Island Medium Flat Dutch. 14 
Louisville Drumhead.......... 20 
Louisville Karly Drumhead..... . 20 
Low’s Early Peerless.......... 21 


Magdeburger grosstes weisser plattes 


Kopf kohl (Gers). oT ae 19 
Mammoth Rock Red ........... 49 
Marbled Bourgogne. ........... 22 
Marbled Burgundy.... ....... 22 
Marbled Burgundy Drumhead... 22 
Marblehead Dutch........ Shy 
Marblehead Mammoth......... 23 
Marblehead Mammoth Drwmhead. 23 
Mason's Drumhead ............. 26 
Maule’s Surehead.............. 32 
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Name. No. 
Newark Early Flat Dutch...... 24 
Jew Peerless Harly......-..... 21 
cs Lipa 2st 225 A lag lei aa ae 65 
Wonparey Tarly cee ee es 65 
Nonpareil Improved............ 65 
OOTROREE CIGATUY on os on e's oe ens dn 56 
WERT Te LOPONCR «ce es be ees 56 
Prnenree Orde. ie. a i, ce 62 
Padilla Purple Pickling........ 47 
Paris Market Very Early....... 57 
OUST EE A gfe na ae aR 47 
OTT 5 Meek EET) SAD a aaa 69 
CORTE so 9 ETE 9 AOE ge 66 
Pomeranian Pointed Head...... 66 


Pomerisches spitziges Kraut (Ger.) 66 
Pommerischer spite Kopfkohl ‘‘ 66 


Premium Flat Dutch...... hia eed) 
PERCE AVOTMPUTEU os. oe was wes 65 
TES ie ach i Mg 2 Alaa de aia 3 
Quintal Drumhead.. .. ....... 26 
Rawson's Harly Summer. ....... 13 
eiarumend: ee 47 
UMP UUIRCe Sa eis dts Preece 48 
Red Dutch Pickling....... BAS 
eed FOt PUChling es ck ve en ks 48 
POE EET I 57 ROT CS LEO 48 
Rother grosser Kopfkohl (Ger.)... 47 
Rothmarmorirter Burgunder Kopf- 
TOONAREEE Pies ee ess the Mia 22 
Round Schweinfurt............ 13 
rinsing int ants 06. cs ny 26 
‘Russian Round Giant.......... 40 


Saint Denis Grosser Kopfkohl (Ger) 30 
Schwarerother Erfurter Kopf koht 


PR POMME Os tle cides okt he 45 
Schweinfurs Largest White..... 28 
(COMA Fe Si 0c eke 0 20a im enEe 28 
Schweinfurter fruhes greet Kraut 

48 £2) 2g ea ahi 28 
Schweinfurter sehr gr O88e8  fruher 

ROME (SLOTS), on cine te anh 28 
RACHWOOE, UTE ee we tae ees 28 
Schweinfurt Quintal....... 28 
Schweinfurt Quintal Drumhead.. 28 


Sehr fruher Htampes Kopp 

CURORY Te eters: 60 

Select Very Early Jersey “Wake- 
ld 


Bere Oe ean, Vath gh cay ne 58 

Short Stem Prumhead Slonggle se shied se 6 
Sibley’s Premium Large Late Flat 

Tee aerate sys Sale os We 25 

Silverleaf Drumhead.......... 29 

eT ALITREa ST: 6 6 eS Me 56 





Name. 
PMR LLCO edie ol Wis idle ag ist ate oe 
Spater Dax Kopfkohl..... (Ger.) 38 
Spitzes Windelsteiner Kraut ‘* 69 
‘¢  Winnigstadter Kraut ‘* 69 


Spitfelder Kraut....... wey as 69 
St. Denis Drumhead’...:..... 30 
St. Denis Large Drumhead...... 30 


aA Early Drumhead 30 


St. Toh 8 Day LOOT iene ae 42 
“" Drumhead. 42 
St. Jonn’s Day pHaArlyos se 42 
St. John’s Day Early Drumhead. 42 
y ‘¢ Large Drumhead. 48 
St. John’s Day Late....:.... 43 
St. John’s Day Late Drumhead.. 43 
SLOMOD MASCOT yt pact mais 31 
Stone Mason Drumhead......... 26 
Straatsburger Kool....... (Holl.) 26 
Strassburger Centner Kraut(Ger.) 26 
a sehr grosser 
ORS RON A eae ate (Ger.) 26 
Suabian.. . ON Ey heen eer en 66 
MOPAR LORS Me tats note ie .. 49 
BUTONGA ae \ode ys C laaet a 1 Wh Spates 
TOE LAM ek Tot eee es 64 
PEOUTIOVING th Salis cooks deere ee Oe 
Tourleville Harly.. 06 ese cas ee 67 
True Early Jersey Wakefield.... 58 
Ulmer grosses spates Centner Kraut 
(Ger.) 33 
Pele CI UINGA Le eae cate ae ae 33 
Utrechter  kleines schwarzrothes 
MCCUE. Runnrana nc op ith oe Rates i oie 45 
DPECRS WA Tes tas cogs eae kee 45 
TET Sab Dak Nea Spay Gehrels a Aas . 89 
AY ALE UTALC iti ie a Re ornate Si yas 34 
Vaugirard BY EEE See cata. og 34 
‘¢  Drumhead.... 34 
Very Harly Htampes........... 60 
‘© Dwarf Early Erfurt...... 8 
‘¢ Early Paris Market....... 57 


Vilmorin’s Early Flat Dutch... 35 


Vroege suikerbroad kool. .... 49 
VIRION Wee on menkcn ae slats nah ts 36 
Warren’s Stone Mason.......... 36 
W heeler’a Gocoanue, an owes « 68 
Wheeler's Imperial... ov. ss 68 
Water ata ttre it aa seen wae os 69 
Winnigstadter fruher Kopkohl 
(CSE 0) Brae caren atc tan aeesa te 69 
Yorker fruher Zwerg Kopfkohl 
eset pad esha tg Sehatiaageteeliy age 50 
Yorker grosses Kopfkohl (Ger.).. 51 
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Name. No. 
York’sches allerfruhester weisses 
Kraut {Ger aun cide woh Aa eee ice 50 


York’ sches grosses Kraut (Ger.).. 51 


Zuckerhaut Kraut )Ger.) ....... 49 
Zuckerhut fruher Kopfkohl (Ger.) 49 



































SAVOYS. 
Bamberger Wirsing (Ger.)....... 79 
BlOCMONARE id os siein eek Sea cies 82 
RADE 60 iat hs en meena ld ie 71 
Chou BE FOTN a ae eae (Fr.) 71 
—— frise pointu . uhhh a dee 
—— Mareellin........... PRY 
—— Milan a tete long..... pales 37): 
-_— COUPE» hs i eeie a aes SRP are 
—— —— court hatif...... he ak 
“= 16  CGETEN haces) eae 
——— de Norvege..... RN CF 
—— — de Pontoise... . ‘** 5 
wa de Savoie....... eT gee 
—_—— des. Vertus,..... ee a 
—— —dore .......... Stu lodlia Rive 
—— gros frise d Alle- 

MONDE. a0 wd, sone RY CeBIT | 
oo hatif @ U lm..... ‘ 79 
— —— WNain.......... “toate 
—— --—ordinaire....... yh (eee: 
—— pain de sucre. ‘sa BS 
—— —— petit hatif .. .. “ %9 
—_—— petit tres rise de 

LUN ate we ae ae O 
—— — trapu......... Peg ke 
—_—— treshatif de Paris ‘‘ 80 
cane tres hatif @Ulm. “  %9 





Victoria........ aE 81 


Chou pancalier de Touraine. ‘‘ %8 
CONICAL, jisfouhp ct alo Maude, Sa ehe 83 
PPrUMHC A. Eas ons ee a Fs eet 6 71 
Dwyer TEAL yy soa td wp bos 88 in el tare 72 
Dwarf Early Green Curled...... 72 
Dwarf Green Curled.......44. 72, 78 
Harly INOUE Sian ils in toe wed ad ee 72 
CRS EEL INR RED IP Oe er 79 

‘¢ Flat Green Curled...... 72, 73 

OL TOM cto w' g's so Ubterapaal ela 72 

FS SA COUPE ni Lehane 79 

TUES PLB aikido ta cota vain 70k ee 79 

UATE BU OW eis tir's 6s hui e olw cs 82 

- ‘© Frankfort... . 83 
Extra fruher Ulmer Wirsing (Ger. ) 79 


‘¢  krauser Victoria Wir- 


Name. No:. 
Heather Stem. '...:.ciasn Gaaieaneee 84. 
Feiner gelber Wirsing ..... (Ger.) 82 
Fruher Marcellin Wirsing. ‘* 72: 

‘© neidriger Marcellin 
Warsing «ait ae he 72. 
Fruhester krauser Pariser 

Werstnd a signs oe ae he 80. 
Ganz fruher Ulmer....... (Ger.) 79 
Gelber Savoyer. <2. 2.0 si. « sf 82. 
Gele Savooiekool ......... (Holl.) 82- 
Gewohnlicher Franzosicher Wor- 

i PR ety. Te . sew a QOL.) ye lbtee 
PONDER . vic wis sc ess eee 82 
Goldgelber neidriger Wirsing(Ger.) 82 
Green, GUuried vrs oc haateune ..73, 83- 
Green Globey....26 ...- 4 oe ee 73- 
Mafenkohl. \.'sse > Heenan (Ger.) 83- 
Improved American........... T4 
Improved American Drumhead,..  'T4- 
Krauser Allergrosster Vertus Wir- 

SEIUT | a. said acai nea (Ger.). 71 
Krauser gruner von Tours.. °° 78: 

‘\ miedringer Marcellin 
Wirseng oo. mae R 72: 
Langkopfiger Hafenkohl Wirsing 
(Ger.) 83- 
Large Curled. Wilson |... on .en 85: 
Large  Drumhead ...0'5 oo.0seais as 71 

So" Green... . sath eee 73- 
Large Hardy Winter Drumhead 75: 
Large. Late Hardy Winter....... 82. 

oe e6 6 6é Drum- 

head... 2. 8% (nye ace 75 

Sho AE Yellow... «2 82 

‘6 Vertis tet. nui sieicle pa 71 

cS ‘¢ Drumhead, ...5.. 71 
TAM B Yon “dhe sieeve tauasd e 76- 
Long Headed)... \:asusmueee 83. 
New Bloemendalers . ...0. ci -vens 82. 
New. Barly. 0). .10's «5 sae 79 
INGLE 6.6 i. 5 chs “ort hata nee 73. 
DOPWAY), ln inicdle bp4 ea 77 

) Norwegians. <...snsae- = ween 77 
Norwegischer sehr spater Wirsing 
(Ger.) | 77 
Saboia durada ...... ..(Port.) 8% 
Sehr spater krauser Pontoise Wir- 

SU 2s hive tate Se (Ger.) 75 
Sehr krauser Von Limay 

Wrst dus «+ = oh see ve 76 
Small Harly Ulm....... ..... 79 
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Name. No. Name. No. 
Small Fine Curled Inmay...... 76| Vertus oder Centner Wirsing (Ger. ) 71 
RIE POMST GOT Uh oly sl aig! a. Sh eiiei & =! 0 731 Very Curled Timay.........4.. 76: 

dy oder Frankfurter ing Very Barly Parte al. i aise ateuale ec 80: 
kopfiger Wirsing....... (TELE A Oey, VIGEOLIAin uteouta ees wile c Pr 81 
Vietoria Very Ourled.......... 81 
ROUGH ae Pie NORE Ss. Sele 78 
PIED PO ocala tes thei hatihe bebe arihd 82 
Pas AN. BF sel micinn travails nd 0/00 8 79 AI) os AN ge oe Be 82: 
LETTUCE. 


Of lettuce seventy samples bearing names not before re- 
ceived at the Station were grown and also several of stand- 
ard varieties tested in previous years, for comparison of 
these. As appears from the table, most of our lettuces 
came from Germany and Italy, and from the number of 
synonyms among these, it is very evident that the condition 
of lettuce nomenclature in those countries is no better 
than in our own. It is surprising that of the sixty lettuces 
received from Germany and Italy, bearing names not before 
tested at the Station, all but ten were referred with con- 
siderable certainty to varieties which have already been 
grown and described at the Station, or else were Synonyms 
of one of these ten. The data noted appear in the follow- 
ing table. In order to economize space, the synoyms are 
appended in the broad column at the right, in which the 
numbers refer to the numbers of the varieties in the de- 
scribed list as published in the Station report for 1885, 
pp. 141-173. 


LETTUCE—A TEST OF VARIETIES. 


























*Planted May 13. 
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Alexander’s White.......... am. 40 | 90 | 50} 87 
Am. Giant Brown Edge..... Ben. 40 | 91 | 51 | 113 
American Giant, W. 5....... Dam. 41 | 90 | 49 | 104 
EASY OQUS. COS mind ciie ne cules bie Ben. 40 | 70 |} 30] 91 
Australian Gathering ....... H. & S.| 40 | 91 | 51 | 118 
Australian Yellow Curled ...|Ben. 40 | 91 | 51 | 118 
Batavian Red Edged........ Ben 40 | 87 | 47 | 109 
Rerlin, (StationsNo, 1).......:i4.04.. 40 | 87 | 47 | 110 
Blood Red Large ............ Ben 38 | 83 | 45 |] 103 
Brown German Winter...... Dam, 41 | 66 | 25 | 90 
Brown Stubborn Headed ...|Ben. 38 | 87 | 47 | 118 
~*Brown Stubborn Headed...|/Batch. | 82 | 85 | 53 )|.. ... 
Burpee’s Golden Heart...... Burpee 38 | 87 | 49 | 112 
Burpees Silver Ball.......... . 39 | 91 | 52 | 125 
RU GEST Wei 2 Bc ae ere erase Land. | 388 | 87 | 49 | 115 
Californta Gathering ....... IH. & 8.| 41 } 84 | 43 | 134 
“Cooling’s Leviathan......... Dam. 41 | 88 | 47 | 118 
Curled Leaved .............. nS 41 | 68 | 27 | 96 
wDepambhead 6.0 koa aoe Greg. 48 | 80 | 32 | 90 
Early Butterhead............ as 40 | 84 | 44 | 100 
i) ) Paris'Markett iii.) .: 5: Dam 40 | 66 | 26 | 84 
Egg‘ Small Early Solid...... Ben. 40 | 68 | 28 ; 103 
Emperor Frame Cabbage.../Greg. 42 159/17 | 81 
Erfurt Yellow............... Ben. 40 | 84 | 44 | 112 
MUO K Aa week mei ee ieee were Liv. 38 | 84 | 46 | 104 
Pearnougng Yi kkk. ie H. & 8.| 40 ! 84} 44 | 112 
Finest Moss Curled.......... Dam‘ 47 |59|12| 81 
Forcing Emperor Ear. Yellow|Ben 40 | 61} 21 | 81 
French Imperial Head ...... Greg 38 | 87 | 49 | 121 
Golden Head crete Wide ae Liv. 41 | 87 | 46 | 112 
Golden Stone Head ......... Thor 40 | 741 34 | 99 
Grand Admiral or Cyrius. ..|Ben 39 | 91 } 52 | 120 
Gray Seeded Butter (Sta. 24)}........ 40 | 83 | 48 | 117 
“*Green Unctous Cabbage....)Batch. | 32 | 85 | 53 
Hammersmith(Station No.30))........ 41 | 71 | 30 { 88 
Hanson ainsi? eee ede. bs Greg 40 | 81 | 41 | 108 
Hardy White Dutch......... Ben. 38 | 87 | 43 | 113 
Henderson’s New York...... Hen. 37 | 90 | 53 | 119 
Imperial Brown Cos. ....... Dam. 39 | 98 | 54 | 119 
Improved Spotted or Tigred .|Ben. 39 | 83 | 44 | 111 
_Johnson’s Standwell ........ J. &S. | 39 | 83 | 44 | 108 
Large Brown Coblentz ...... Dam. 38 | 83 | 45 | 109 
Large Brown Trotzkopf..... “) 38 ( 90 | 52 | 128 
Large Egg Frame........... ss 39 | 74/1 35 | 91 
Large Green Pepignan...... Ben 39 | 83 | 44 | 108 
Large Yellow Butter..... .. Thor 38 | 83 | 45 | 109 
Large Yellow Coblentz...... Dam 39 | 83 | 44) 111 
Large Yellow of Dresden ...|. ‘‘ 39 | 83 | 44 | 109 
Large Yellow Prince’s Head| ‘‘ 48 | 86 | 42 | 121 
Large Yellow St, Angelo..... s 39 | 86 | 47 | 114 
Large Yellow Trotzkopf..... a 39 | 86 | 47 | 114 
1000 BOCa. Cisse eer Carp. | 37 | 85 | 48 | 114 
“Londons Whites. ois... tiga Dam. 39 | 83! 44 | 114 


155 
149 
142 
151 
153 
153 
142 
151 
140 


The numbers appended re- 
fer to the numbers of the var- 
ieties in our described lists. 
See Report N. Y. Agl. Experi- 
ment Station, °85, pp. 141-177 


A SYNONYM OF 


White Summer No. 65. 
White Batavian No. 61. 
Deer Tongue No. 69. 
Karly Simpson No. 20. 


White Batavian No. 61. 





.|White Chavigne No. 63. 


Golden Heart No. 72. 


Green Fringed No. 27. 
Bath Cos B. 8. No. 67. 


Malta No. 40. 
Imperial No. 32. 
Red Edged Victoria No. 49. 


Tennis Ball No. 55. 
White Summer No. 65. 


Berlin No. 1. 

Dippe’s Emperor No. 17. 
Imperial No. 32. 

Early Simpson No. 20. 


Large White Stone Summer 
[No. 35 


‘Green Fat No. 26. 


Crisp German No. 13. 
Neapolitan No. 43. 

Bath Cos B. 8S. No. 67. 
Improved Spotted W.S. No.33 
Golden Heart No. 72. 

Mogul ? No. 41. 

Brown Stub. Headed, Ben.*86 
Egg Small Early Solid ‘* ‘ 
Imperial No. 382. 

Gray Seeded Butter No. 24. 





White Summer N °. 65. 
ee “se ‘ ‘ 


Large St. Angelo No, 43. 
White Summer No. 65. 
Neapolitan No. 43. 
White Summer No. 65. 


+ For explanation of abbreviations see close of this report. 
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Meddalonis ..cf55 fect 262 ss Dam. | 39 |63 | 24] 86 | 128 
Maderia, (Station No. 39)....|... .. | 388 | 63 | 25 | 84 | 128 
Malta, (Station No. 40)... ...)..00.... 39 | 65 | 26 | 93 | 132 
Marblehead Mammoth Cab’gGreg. 38 | 84 | 46 | 119 | 140 |White Batavian No. 61. 
bo oe Oo ees pened Ae Dam. | 39 | 86 | 47 | 116 | 152 |Neapolitan No 43. 
Neapolitan, (Station No. 43) .|........ 40 | 83 | 43 | 111 | 149 
New Perpetual .............. Burpee | 39 | 86 | 47 | 112 | 150 |Karly Simpson No. 20. 
NonsPlusiU liraae fcr: Dam. | 42 | 90 | 48 | 128 | 151 |Large White Stone Summer 
ER MUON cl ia ain hg a.0i9'» 5 wr Beyer. | 39 | 90 | 51 | 121 | 151 [No. 35. 
Oak Leaved Yellow......... H. & S.| 38 | 61 | 2] 7% 123 ; 
Palatine, (Station No. 45)..../........ 40 | 83 | 43 | 100 | 135 
PATS BUSEE Ao e et Ben. 38 | 86 | 48 | 117 | 142 Large White Stone Summer- 
Passe-Partout .7\.8. setsesaa ss Dam. 389 | 83 | 44 | 103 140 |Berlin No. 1. [No. 35. 
Or Os din ins fieCaeersign'> Greg. | 39 | 83 | 44 | 116 | 143 |Red Edged Victoria No. 49. 
Perpienamne 009-6 ba eitads ds: Dam. | 39 | 98 | 59 | blighited : 
Perpignan Improved........ Ben. 39 | 98 | 59 | 163 | 155 |Perpignan, Dam. ’86. 
Perpignan Red Fringed..... a 38 | 83 | 45 | 115 | 144 Red Edged Victoria, No. 49. 
EO LGTE sO Mia a nah ws Store ck pana Dam. 39 | 67 | 28 | 84 | 148 
Roman Tender Yellow... ..| ‘S 39 | 90} 51 | 117 | 142 |White Paris Cos.? No. 82. 
Royal Red Fringed.......... Ben. 37 | 61 | 24] 83 | 126 |Red Edged Victoria No. 49, 
Satisfaction Large Yellow ..| ‘ 37 ( 80 | 48 | 108 /blgtd |Tom Thumb No. 57. 
Sligpardeied.as: Tah... ..|H. & §.} 387 | 90 | 53 | 121 | 151 [Lg. White Stn. Summer No.35: 
Speckl’d E’rly Dutch But’rhd/Land. | 35 | 68 | 33| 91 | 185 |Maddaloni, Dam. °86, 
Stonehead Golden Yellow. ..|Burpee! 37 | 65 | 28; 98 | 133 |Golden Stone head. 
Stubborn Headed Lg. Yellow|Ben. 7 | 86} 49 | 111 | 147 |Lg. White Stn. Summer No.35- 
Switzerland Large Solid..... ey 39 | 65 | 26 | 111 | 147 |White Summer No. 65. 
Tancrede Comet.) 2h sistt Dam. | 40 | 83 | 43 | 102 | 185 |White Paris Cos.? No. 82. 
Tender*Brown American....| ‘‘ 39 | 87 | 48 | 119 | 142 |Prize Head No. 47. 
Tender Yellow Catifornian..| ‘* 40 | 90 |.50 | 131 | 155 |Green Fringed No. 27. 
Tennis Ball, (Station No. 55).|........ | 40 | 61 | 21 86 | 128 
FOMmRAIMOCK 45.200. tk ets 3. Burpee | 37 | 88, 46 | 103 | 189 |Sugar Loaf No. 54. 
Wesendian::. oc 5.1.1. 3.255%; H. & §.| 37 | 90 | 53 ; 128 | 142 |The Deacon No. 56. 
Wibibe SUMING! sa. scab.) cates Ben. 37 | 94 | 387 | 100 | 134 [Large White Stone Summer ? 
White Summer, (St. No. 65)..]........ 40 | 83 | 43 | 116 | 142 [No. 35. 
White Summer of Rome....|Dam. | 40 | 83} 43] 103 | 140 {Golden Heart No. 72. 
Yellow Australian .......... ‘ 40 | 86 | 46 | 121 | 151 |Green Fringed No. 27. 
Yellow German Winter ..... co 39 | 86 | 47 | 116 | 149 |Lg. White Stn. Summer No.35- 
Yellow Red Fringed.........; “™ | 88 | 65 | 27) 84 | 126 |Maddaloni Dam. °86. 
Yellow Seeded Butter ....... ‘Hen. ’83' 38 | 84 | 46! 117 | 151 'Gray Seeded Butter No. 24. 








Asa supplement to the descriptions of last year, notes. 
upon the hitherto untested varieties are added as follows : 

Blood Red Large, Ben., ’86 differed only in size from the 
Blood Red Small of our list. 

Brown German Winter, Dam., ’86 resembled our Ro- 
quette, with the exception that the leaves were bordered 
with brown. 

‘Brown Stubborn Headed, Batch., ’86 Ben., ’86. Syn. 
Large Brown Trotz-kopf, Dam., ’86, was a large, fine head- 
ing, enduring summer lettuce, with leaves rather strongly 
washed with brown. 

Curled Leaved, Dam., ’86, suggested a poor strain of 
Early Curled Silesian, but it was distinct from that variety. 
It ran to seed without heading. 

Kgg Small Early Solid, Ben., 86. Syn. Large Ege 
Frame Dam., ’86, was only distinguishable from our Golden 
Stone Head by its stem leaves, after it had formed the 
flower stalk. 
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Kureka, Liv., ’86, was a very distinct summer lettuce 
with foliage strongly washed with bright red, and formed: 
fine, large and enduring heads. 

Finest Moss Curled Dam., ’86, closely resembled our 
‘Curled Cutting, but the leaves were perhaps more finely 
cut. 

Large Yellow Coblentz, Dam.,’86, rather closely resembled 
Brown Stubborn Headed, but was distinctly smaller in size. 

Maddaloni, Dam., ’86, Syn. Speckled Early Dutch Butter- 
head, Land., 86; Yellow Red Fringed, Dam., ’86, was a 
rather small, dull green, poor heading lettuce, with the 
inner leaves slightly washed with brown. It ran to seed 
immediately after heading and was strong in flavor. 

Oak-Leaved, Beyer,:’86, was paler in color, larger in size, 
and much slower in running to seed than the Oak-Leaved 
of our list. 

Perpignan, Dam., ’86, was a large, fine heading variety, 
of which the leaves were rather distinctly spotted with 
brown in the young plant, but the spots disappeared at a 
later stage of growth. | 

Potenza, Dam., ’86, was a Cos lettuce, of the Paris Cos 
type, but with the peculiar brownish-green color of the 
Brown Batavian. 

The American Giant Dam.,’86, and American Giant Brown 
Edged, Ben.,’86, synonyms of our White Batavian were very 
poor strains of that variety, heading poorly and soon running 
toseed. The Marblehead Mammoth Cabbage, Greg., ’86, was 
by far the finest strain of this excellent lettuce that I have 
seen. 

The Forcing Emperor Earliest Yellow, Ben., ’86, very 
closely resembled our Dippe’s Emperor, but the plants ran 
to seed without heading. 

From the test of the past season, it is evident that the 
Hanson of our 1885 list is really not distinct from the Curled 
Simpson, and that our Stone Head Golden Yellow is the 
‘same as Golden Stone Head. 


EXPLANATION OF ABBREVIATIONS. 


In order to economize space, the following abbreviations 
of the names of seedsmen and nurserymen are used in the 
reports of the horticulturist and assistant horticulturist. 

An abbreviation of the name of a seedsman attached to 
a variety with a date, indicates that the seed was obtained 
from that source, in the year specified, and under the name 
to which the abbreviation is appended. When no date is 
appended, it is understood to be 1886. In the case of fruits 
the abbreviation indicates the source of the plants. 
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Ang.—C. W. Angell, Oshkosh, Wis. 

Batch.—D. Batchelor, Utica, N. Y. 

Ben.—Ernest Benary, Erfurt, Germany. 
Beyer.—Hugo Beyer, New London, Henry Co., Iowa. 
Brill.—Francis Brill, Riverhead, Long Island. 
Buist.—Robert Buist, Jr., Philadelphia, Pa. 
Carp.—Chas. Carpenter, Kelley’s Island, O. 
‘Cleve.—A. B. Cleveland, Cape Vincent, N. Y. 
Dam.—Damman & Co., Portici, Italy. 

Dep’t. Agl. or D. of Agr.—Department of Agriculture. 
Dreer.—Henry A. Dreer, Philadelphia, Pa. 
Kv’t.——J. A. Everitt & Co., Watsontown, Pa. 
Farg.—R. & J. Farquhar & Co., Boston, Mass. 
Ferry.—D. M. Ferry & Co., Detroit, Mich. 
Foote.—A. J. Foote, Terre Haute, Ind. 
Green.—Green’s Nursery Co., Rochester, N. Y. 
Greg.—J. J. H. Gregory, Marblehead, Mass. 
Hen.—Peter Henderson & Co., New York, N. Y. 
H. & §8.—Haage & Schmidt, Erfurt, Germany. 
Hors.—F. H. Horsford, Charlotte, Vt. 

J. & §.—Johnson & Stokes, Philadelphia, Pa. 
Land.—David Landreth & ‘Sons, Philadelphia, Pa. 
Liv.—A. W. Livingston’s Sons, Columbus, O. 
Lovett.—J. T. Lovett, Little Silver, N. J. 
Maule.—Wm. Henry Maule, Philadelphia, Pa. 
Mun.—T. V. Munson, Denison, Tex. 

Purdy.—A. M. Purdy, Palmyra, N. Y. 

Pow.—E. P. Powell, Clinton, N. Y. 

Raw.—W. W. Rawson & Co., Boston, Mass. * 
R. N. Y.—Rural New Yorker, New York, N. Y. 
S. & F.—Schlegel & Fottler, Boston, Mass. 
‘Sib.—Hiram Sibley & Co., Rochester, N. Y. 
Sta.—Station. | 

Swan.—Benj. Swan, Oyster Bay, Long Island. 
Tay.—s. A. Taylor, Fitzwilliam Depot, N. H. 
-Thor.—J. M. Thorburn & Co., New York, N. Y. 
Till.—I. F. Tillinghast, LaPlume, Pa. 

Till.—A. G. Tillinghast, Padilla, Skagit Co., W. T. 
Van.—C. L. VanDuzen Nursery Co-, Geneva, N. Y. 
Vick.—James Vick, Rochester, N. Y. 
-Vil.—Vilmorin, Andrieux et Cie, Paris, France. 


Report of the Assistant Horticulturist.* 


The amount of regular routine work rendered necessary 
in taking the notes of the horticultural work the past sea- 
son prohibited my carrying on special investigations. The 
data given in the various tabular work required the closest 
scrutiny of the various plants from the time of the first 
germination until they reached their full maturity, this of 
itself necessitated daily inspection of the entire fruit and 
vegetable garden. 

The season has been very favorable to the development 
of the garden crops; especially the egg-plant, pepper, melon 
and cucurbits generally. 

The data noted in this report are of the same character 
as those recorded in the report of last year. 

For convenience of reference, the explanation of the ab- 
breviations used by Mr. Goff and myself, is placed at the 
end of the report of the horticulturist. 


BEET. 


In testing the varieties of beets and mangels, seed from 
21 differently named packages of beet and 7 of mangel were 
planted Apr. 17, in rows twelve feet long and twenty-one 
inches apart, one row of each name. A liberal dressing of 
well rotted stable manure was spread upon the land in the 
fall of 1885, and plowed under as soon as applied. Before 
planting in the spring, the soil was thoroughly cultivated, 
but not plowed. The ground was kept free from weeds 
and the plants were thinned to six inches apart. 

The date when the roots of each row were of edible size, 
and the number and average weight of the roots harvested 
were as follows : 





*M. H. Beckwith. 
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igi Dede i aren ° Qa Ais 
Bastion’s Early Blood Turnip......... Greg. June 23} 67 31 23 
acwon se txtra Marly. ..... 62s Ye Hen. mts ipo}? 69 27 15 
Bastion’s Half Long Blood ......... Greg. AS. BBG P72 28k) 27 
Tuinpes sarily Turnip.......:..: :... +.) Burpee. ‘ 23) 67 33 18 
Burpee’s Impreved Blood Turnip... . A ‘t 25] 69 33 21 
Dewing’s Early Blood Turnip ......./Greg. ey | RE 1 OS es 
Bry. es ee es Land. e247 68 is da Sr 
Barly blood Turnip 22 ee Ns Greg. BS! PSL OTD 532 21 
Mali miamor Pind (ies io. sere, Ju Land. 1S BO Te 33 25 
Henderson’s Pineapple ............... Greg. 652980 3 4h BE rAl 225 
Landreth’s Very Early Forcing....... Land. Osh. OF gah caosiul te 90 
Long Blood Red..... PAE SS IES oa “¢ 380) 74 3 18 
Long Smooth Dark Blood............ Greg. “e Bore T4 39 | 20 
ROI e sr Liaelii. seule. ie. Burpee. | ‘' 22) 66 27 | 34 
New Round Egyptian or Atlas..... .|Dam. 23} 67 30 20 
New vivonnd “Trevis... x6 scious Bo avs eral att eveOp e\T4 49 21 
Philadelphia Early Turnip...... BulhS pom Land. ae se Oe eR ts, 21 
EOIN oc coven <yihusd kw Me Sede « [ELD a plage 49 14 
Round Early Red Naples............ Dam. EMS ED AG 22 
mona Yellow Turnip... exe. als. Greg. TET 2B 72 36 aT 
Weber erGhalacait i). . carte cls .; ‘Ben. July 21 106 51 14 
MANGEL WURTZEL. 
‘ ghee 
Pade es 
a Lo — = 
oN i ANY ile 
| ro ge) (hy 
o TR 
D2 A <4 
Per 8 CONS Cat Ott) 6) Sp et aa: ora H. & 8} 20 53 
Peer simooth Redit.. yf. 6 eg sok pee thdende wats ‘ 21 43 
Re PURIIO ORES). 6 och 4 «eit oOo. ss of sk ew wee 4 17 45 
rere Weyl: Cis Sk. ms ctueaene ell nets uhd’s + 21 47 
CST NS VAGUS EES as ee PO Se eR 22 53 
WCPEMEAGY EUIOVEE Ns fas 352 0 05 saddles). nek eesien ts ds 21 56 
peroxtonin Crange.Globe@e vinci tives cas tix bea elec Ss 22 58 
SUGAR BEET. | 
Small White Mangleben Curled Leaved. (Ger. Zucker- | | 
Runkel ruben, reinweisse klein.wanzlebener.) (Fr. 
Betterave blanche a sucre petite de wanzleben, a 
Ben. 25 28 


PRM STEMELTAEGOH Pet eae eer a hack ee A Uh ee 
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SYNONYMS. 


Bastion’s Early Blood Turnip, Greg., Bastion’s Extra 
Early, Hen., Burpee’s Early Turnip, Burpee, were not per- 
ceptibly different. 

Burpee’s Improved Blood Turnip, and Early Blood Red, 
Land., were apparently the same. 

Dewing’s Early Blood Turnip, Greg., and Early Blood 
Turnip, Greg., appear to be the same. 

Bastion’s Half Long Blood, Greg., and Half Long Blood, 
Land., appeared to be identical. 

I could detect no difference in the appearance of Long 
Smooth Dark Blood, Greg., and Long Blood Red, Land. 

A few roots of New Eclipse, Burpee, were rather more 
symmetrical and larger than New Round Egyptian or 
Athens, Dam., otherwise there was no difference. 

Landreth’s Very Early Forcing, Land., was apparently 
the same as the Philadelphia Karly Turnip, Land. 


CARROT. 


Seeds of the following list of carrots were planted April 
17 in the same manner as the beet. The plants were 
thinned to six inches apart in the rows. The same data 
are given in the table as for the beets. 














: |e) Cae 
: m ap ox a,° 
3 2 (882s 
CARROT. ans = “a | 32 lee 
o S | gS |es1.8 
= a 4 a S36 ip & 
mM oS a A <4 
Blunt Rooted Early Scarlet Horn..../Land. (July 18 92 59 6 
Early Very Short Scarlet........ ... _.|Greg. gona t 87 32 6 
COMET O earn e ote eRe ba. in Melee i olay 87 35 13 


- Long Yellow Saalfeld. (Ger. Saal- | 
felder, blassgelbe dicke). (Fr. jaune 


pale de Saalfeld). . . (Ben: ah, te 87 46 12 
Pointed Rooted Early Scarlet Horn . .|Land. vee gt, 84 60 7 
RATE GLO. MI oF nh a Reng os Balk, fe Na Bterertge Wil orp inte he! 92 67 10 


Yellow Intermediate. (Ger. Halblange 
gelbe spitz). (Fr. jaune demi-longue 
PE BOLBU GTN ny EN matt mee pene 














SYNONYMS. 


Saalfeld, H. & S.. was apparently the same as the Long 
Yellow Saalfeld, Ben. 
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RADISH. - 


The early planting of radish was omitted this season, as 
it has nearly always proved a failure, on account of the 
attack of the radish fly. <A planting of seeds from 21 differ- 
ently-named packages was made July 13 in rows eighteen 
.inches apart, and twelve feet long, one row to each name. 
The weather was very favorable, the roots made a very 
rapid growth and were of large size and very crisp and 
tender. 


The following data were noted : 











Sh re E bp 
sea hiley pee! 
RADISH. s 3S gs |, | ASYNONYM OF 
3 | 22 |e8 
2) Se) c 
Beck ort’s Chartier) 4... 2... Hen. |Aug. 13] 31 
BPI MULAIED F004. civ kw 9 esas 
(Ger. Sommer-Rettig, runder 
schwarzer feinlanberger. ) 
(Fr. d’ete noir rond ameliore. )|Ben. ‘* 16} 34\Small Black Summer, Vil. 
Blunt pointed demi long 
WY REED Vie ees Liha, seca g H.&8.| ‘‘ 16) 34/Landreth’s White Lady 
Boston Long Scarlet ....... Greg. | fF a hOR BY [Finger, Land. 
MIVeDGOMAAUIOU cin 5 < cpiens a ‘© 16) 384 
Earliest Scarlet Erfurt Turnip 
(Ger. Erfurter Dresenbrunnen 
runde scharlachrothe Kurz- | 
lenbige Treib-Radies.)..../Ben. | ‘* 14} 82 
Erfurt Short Top Rose...... H.& s,| ‘* 18| 31\Scarlet Turnip, Vil., ’84. 
Erfurt Short Top Scarlet....|  ‘ ‘¢ 14] 382)Early Deep Scarlet Olive- 
Improved Chartiers........ Thor. Se ETT Ee LL [Shaped, Vil., ’85. 
London’ Particular Long 
EAN Ta) Cae a Greg. a2 EOL coe 
Long White Autumn....... Dam. jAug. 19| 37/Half Long Strasburg, 
Long White Naples. ....... ‘ ‘* 16) 84)Misnomer. [Vil., 785. 
Mammoth Long Rose,...... Foote. |Aug. 14} 32|Beckert’s Imp’d Chartier’s 
Oval Yellow MAY. i. v.50...) H.&8.| *£ 16} 34)/Yellow Summer [Thor.’85 
Hounds hose Red )...0.. 6... Dam. ‘* 13) 31\Deep Scarlet. [Thor., ’83 
Round White Short Leaved.| ‘* |; ‘* 16) 84/Misnomer. 
Short-Top Earliest White | 
Na fe Ra Ren ea aD Land. |; ‘‘ 13| 31/White Turnip, Vil., °85. 
Short-Top Long Scarlet.....)  “ hae el ietaty 
Strap-Leaved Long Scarlet..| “ play Toes 0 ae 3) 
‘Sutton’s Rosy Gem......... J.&8.} ‘ 14) 32)Scarlet Turnip White 
Violet White Tipped Turnip. [| Tipped. 
(Ger. runde_ violette mit 
weissen Knollenende. ) 
_ (Fr. ronde violet a bout blanc}|Ben. idan at lat gl 
Synonyms. 


The name of the varieties of which the plants appear to 
be a synonym are given in the right hand column of the 
table. 
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ONION. 
Seeds of the list of onions given below were planted in 


the garden April 16, two rows of-each twelve feet long, the 


rows 21 inches apart. The bulbs were thinned out, when 
they began to crowd, to one inch apart. The different rows 


66.4 


were marked ‘“‘first ripe” when the tops began to fall down. 


The weight is computed in ounces for one hundred bulbs. 


from the weight of the whole number of each name. 





| 
} 























| 3 | ay eae 
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ONIONS. d Bio Boe deg & |538 
<a Be ieee a = ted 
ro - eS 5 oS ae 
> a aoe Co ro) oe 
Nn! fe oe a ee 
Danver’s Yellow. .... 2.27.2 .|Land.- > |July>»29)> 104 | 0-4-4884) a77 
Fs sm (Call seedi sists Do Buia LG 01 - 85 255 
Flat Brown Red Tripoli... .../Dam. Aug. 16) 122] 0 71 | 3824 
Italian White Flat Mammoth /|Ben. July _ 29) 104} 0 7 230: 
(Fr. de Tripoli. blanc _ plat | 
mammoth) 
(Ger. Tripoli weisse platte | 
mammoth) | 
MOM BOMB. tue eke Ben. ‘Aug. 11; 118 | 28 80 | 266 
Mammoth Copper King... .... J. &S. July 29) 104] 8 53 | 184 
Nasbey’s Mammoth........... Greg. “Aug. 12)" 118 7°16 74) 308 
Sry filOrine iat A Fe US, ORE ae 'Ben. Meas 2 115 | 11 83 | 249 
(ir. Pyriforme (poire) jaune) 
(Ger. gelbe suisse Birnzweibel)) | 
Biivee Mig. Wil, se aN a ote \Ev’t. Aug.) 7 113, Top 943) pRGs 
Silver Skin (Cal. seed)......., Land. jJuly 29; 104] 0j| 109} 178 
Silver Skin or White. ....... Land. jAug. 38| 109} 0 45 | 278. 
Wethersfield red (Cal seed)....] ‘ oe 4 110 | SO) eae 
4 (Conn. .abed ii. ** ye 4" 110; OJ} 128} 221 
White Spanish or Sulphur Yel- 
Fra eae pepe Chae hb aterieiaih obeivere Ben. ‘nag LOL 123 oe 85 | 224. 
(Fr. plat dur jaune sontie 
d’espagne) | / 
(Ger. schwefelgethe platte | | : 
runde) 
Yellow. Racen: san es) Sei oy Dam. Aug. 16) 122] 5 88 | 553 
Yellow: Russian. wis Vil.?85, ("°° "9)" 115/15 a) Se 
(Fr. jaune de Russie) 








MELON. 


The following list of melons were planted May 5 and 6 on 
inverted sods in the cold frame. June 3 and 4 six of the 
sods, each containing 3 to 5 plants were set out two feet apart, 
in rows twelve feet long and seven feet apart. The sods 
were handled carefully so as not to disturb the roots. The 
plants did not wilt in the least, and the transplanting did 
not retard their growth. The varieties received from Maule 
were planted in the open ground June 8. 
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The data noted were as follows: 
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MUSK MEION. g 8 
apis} 
ce) ND 
3 = 
Me ey ~ dg’ D 2 
Algiers’ ‘Cantaloupe :..02 0.00082 604 Greg. |June 28 
All the Year. 

Power Ova0 Gel AO.) 2: joc. dees. Dpt. Ag.JAug. 7 
SoM A na ....|Hen. June 28 
POG ROW che. es. pt ean ae Greg. 24 
PPAR ANVOLOUPE sede cs dec eh es ib 6 24 

. oc ge all ands Rots hats oa USS ee i a ie bs 
BGG ee Oruugale. s 6k 3... _arargiGrer?, uly 2 
PEON Cle breaths sche. Seas wlio viet es ‘ ‘hae 
LE gy ey RN Sa a dy ons 
Sener INUDIICE myeP tian «dex kK si June 26 
PIN POEW UTA Se he Se ee eo Sd i ane OO 
Storaam Metre Genny oe oe eo she a4: Pr sv 

PRICE MRO, se ye mOR ee es hes 5 de sai 3 
USES So 2 A SR ae Me are26 
OPE U atl. eae Saou: UES. Maule. jJuly 24 
fe N LLG Vereen ete. oll a te R. N. Y.|June 26 
RUC EMEN SED OP Feo ote, yin YN Greg. |July 3 
PINPLOVeO WORNLOLOUPE he 5 5 6 the ce 9s x June 24 
i Woy peed SU Lad oas eal a a A aoa iy ‘¢  26 
Larce Boston Nutmeg. test 20' 4 J Bt 28 
Potts Mellow Ooh Ose eI Laad is... § ; £6 24 
LOU el ereianizig: vets yh hs dr. Kis |Swan. ieia88 
Miiters:Cream Nutmeg.-.3 i.e... Greg. |July 3 
MEOMLTOAL MATIKOD IY oo. vies oo idle ss Sta. J une 28 
Montreal Nutmeg......... eter Greg 28 
IMIR as hes oc tP Py sared oan Xe Maule dug 5 
Teme Ament) 6. Fas 4. HEN ss ae 5 
Newey Hite Japan: 2. . dy.an\).'. ....]Greg. {June 26 
CBT SS RG Ne apie tL ae oe ee zs July 6 
Mt Gk Tae ee Re Oak athe 
PAPER TIC Pte ote dies os RS June 28 
Skillman’s Fine Netted......... ol gf ‘F226 
Hpanish Beauty... ise. saies . sy b} os 44 July 9 
PUIEPEIBON ate bie ling dives Ghana Fyaqys sf June 26 
LAA Liat loa, SR Ses EN es July 6 
VREUaPINCOLALC Os, Loses cee toe nk June 23 
WATER MELON. 
WWewerarermelon yo. 3.4 0. Meee 2! R. N. Y.jJuly 14 
eLones txtra Warly)..). ls poe ears J. &8. “e 14 
oe 14 





Days from 
planting. 





First ripe fruit. 
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15 
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133 
133 
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All the varieties ripened fruit except those from Maule. 
All the Year, D. of Agr., Spanish Beauty, and Valentia, 
Greg., The Jenny Lind and Long Yellow were earliest, 
maturing the first fruit August 24. 

The latest to mature were Algiers Canteloupe, Black 
Portugal, and Hardy Ridge, which ripened their first fruit 
October 7. 

Mr. Goff considers the Miller’s Cream Nutmeg, Greqg.,. 
very distinct from any other, it being the first oval, orange- 
fleshed melon he has met. It is extremely sweet, rich and. 
delicious. 


Synonyms. 


The Boston Pet, Greg., appeared identical with Chris- 
tiana, Sta. 

The Casaba, Gireg., and Long Persian, Swan, appear to- 
be the same. : 
The Green Citron, Greg., is the same as Karly Nutmeg, 

Greg. 

The Large Boston Nutmeg, Gireg., Early Nutmeg, Greg., 
Green Citron, Greg., Hackensack, Greg., and Hackensack 
Valley, R. N. Y., appear to be identical. 

The Montreal Nutmeg, G'reg., appears to be a large sub- 
variety of the Green Citron, G'reg., it differs in having a 
finer net work.. 

The Pine Apple, Greg., appears to be the same as the 
Golden Netted Gem, Greg. 

The Ward’s Nectar, G'reg., appears to be a large sub- 
variety of the Golden Netted Gem, Greg. 


The varieties of watermelon noted in the table were 
planted. in the same manner as the muskmelons, with the 
exception that the soil was covered with pure sand to the 
depth of six inches. The vines made a very vigorous 

growth and matured an excellent crop. 


CUCUMBER. 


The varieties of the cucumber were planted in the same 
manner as the melon, with the exception of those received 
from Maule, which were planted in the west garden June 7. 
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The data noted were as follows: 


CUCUMBER. 
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Bismark ... 

Borowskian 

Pe ORE Art cue paiereiaternva: bry» 

Early Cluster 
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Early Green Cluster 
me DU TC HSSIAN 5. ore fis ce iasy es ote: Sle Rls 
Early White Spine 
Evergreen White Spine 
Extra Long Smooth 
Extra Long White Spine............ 
Green Italian Serpent......:........ 
SSTOGIPE TOLIC ais tAataie.s sss areas es 
Green Prolific Pickling 
Improved Long Green 
Improved Long Green Pickling 
Improved White Spine.............. 
Improved White Spined. 
Khiva Netted...... 
Large White Bonneuii 
REECE i5.0a iis 60 <,5.temyes> ae «2 
Long Green Serpent 
Long Green Smooth from Athens ... 
Muromian . 
New Long Grecian 
Nichol’s Medium Green 
Peerless White Spine... . sf... 20. 
“6 66 6 


See) 618.8 Er Oe Oe) 6) Foe 
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evs eeooererer te eee ee ee 
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“eee ee eee eeees 
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Russian Netted 

as BE meee Uae tke. ener | ae 
Russian Netted Cluster...... 
Russian Shortest Green 
Russian Small Earliest Pickling...... 
Short French Pickling 
Short Green 


66 


eroreee 


oe ee es eo ee eo ee ew © 


eosoereree ee ee meee 
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Short Pickling GAs ES se aaa 
RU PMM SEO VOTIO oc 8h 2 eas ay coke ood shes 
White German. 


o 2 @ 0 ie 6 6 S's) 0 e.8 


Maule. 


. |Greg. 


Maule. 
Greg. 
Maule. 





Ie & S. 
Greg. 
Maule. 
Dam. 


Dam. 
Greg. 


H. & 8. 





Maule. 





: bloom. 


Aug. 
June 
Aug. 
July 
Aug. 
June 
Aug. 
June 
July 
June 
Aug. 
June. 
Aug. 
June 
66 
July 
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Aug. 
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June 
July 
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pickle size 
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ljAug. 
28/July 
2)Aug. 
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3/Aug. 
23\July 
83 oe 
3j)Aug. 
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26;Aug. 
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23\July 
3|Aug. 
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93 ia 
93 a3 
98 66 
7 66 
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26\July 
3j/Aug. 
26|July 
23 66 
91 sé 
91 <6 
18 4 
91 66 
91 66 
24 : 
5\July 
98 6 
3 66 
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22\Sept. 3 
6JJuly 29 
TO taco ots 
SjAug. 2 
LOPS ssishasion 
8|jSept. 4 
sjAug. 4 
1) ee tla f 
OP oe 9 
bOP art tne 
Ohoie' 5 
Spee 2d 
ibaa. 
8jAug. 5 
ea Me 
11|/Sept. 5 
10 July 28 
od an 
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Be ae 
GPRS SE 
en 9 
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24|Aug. 11 
oS atten 9 
Woe 9 
A ih a, 





The varieties were noted ‘‘ of pickle size” when the first 
fruits were about three inches in length. 
the Muromian, H. & S., Russian Shortest Green, 6en., 
and Russian Small Harliest Pickling, H.d@ S., attained this 


size earliest. 


Synonyms. 
The Borowskian, H, &..S., Boston Pickling, Early Rus- 


It appears that 
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sian, Greg., Muromian, H. & S., Russian Shortest Green, 
Ben., Russian Small Earliest Pickling, H. & S., appear to 
be the same as the Small Early Russian, Vil., ’84. 

The Russian Netted Cluster, H. & §., appears to be the 
same as Kussian Netted, Ben. and Greg. 


SQUASH. 


The seeds of the following list of squashes were planted 
May 15 and 17, with the exception of the Improved Hub- 
bard and Marblehead, Maule., which were planted June 17. 

T'wo hills of each of the running varieties were planted 
twelve feet apagt, in rows ten and one-half feet apart. 
Four hills of each of the bush varieties were planted four 
feet apart and the rows seven feet apart. The hills 
were prepared by removing the soil to the depth of twelve 
inches ; about six inches of well rotted compost was then 
put in and covered with six inches of earth. Four plants 
were allowed to grow in each hill. The vines made a very 
rampant growth. 

In the table the ‘‘ edible size ” was noted the same as last 
season, when the first fruit was four inches in diameter. 
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SQUASH. | 3 =| ed de 
| : | Set eet) ati 
wo | A ier 
CAG CORT PG ee OER nse an dads & adel poe Greg. July 15) 61 jAug. 7 84 
Hubbapd) ho cadet. et eee ¥ 9} 55 |July 29) 75 
Improved Hib Dardige ait ou 5 wt. aioe ve Maule. |Aug. 2} 56 |Aug. 10) 74 
Long Green Crookneck ........ .JJ. &S. [July 15] 61 $c age Cie BO 
Long White Italian Mushroom ....|}Dam ager | = a 2} 79 
Marblehead. Aas tea. te oe eee Greg te 9} 55 fe. Ales 81 
Marblehead: cin tia.) cal tes ...|/Maule. jAug. -3),).57 ‘Se i4tenaS 
Neapolitan Portmanteau.......... Dam. July 19 65 ete Lethe te 
New Mediterranean........:.. lt GS cia 10; 56 4 Iie 
OUTy CUP. ihe) nei Cte BRN Greg. a SA pe cOd ‘A 3; 80 
Orange Colored Giant Melon...... Dam. ea eee thew) Oia oie 
Read Cardinal oie yous. Yo = a 9} 55 “a 1; 74 


BUSH SQUASH. 


Crtrot Bush ieee eet ine Dam. July 3! 49 |July 15) 61 
Karl yy): o7¢> » ir sid ay exes uid-d cine S 4 12; 56 JAug. 9) 84 
JATIN SUG. aks ad ay eae eer Greg. 3; 6} 50 jJuly 17 61 
Long White Marrow. ...... gi) 8 laa fs te Nye 5} 49 | “ 16} 60 
Long White Marrow Bush.... ... JoeB As 88 6G; 50a 16; 60 
Mandarin Bush és 0. i. WA il Dam. + 3} 47 4 17, 61 
Narrow Striped Cluster ........../H. &S. | “« 3, 47 jAug. 3] 78 
Orsnpe DOGnS ctu eke fot Dam. | ve 9} 53 July 17) 61 
Summer, Crookneck........., ed Greg. J 6} 50 2 24; 69 
White" Portmanteat sy 7. ye Dam. ey 6} 50 Ke 20} 95 
pp nee ekg se Ee eg) a OMT I ee 
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PUMPKIN. 


The data noted were as follows : 


| 
| 




















ig pe ae ae erick 
| | | = | 
& ‘ . ae 2 ba 
Pagel e feel les 
PUMPKIN. | = iS) Ba fa) Te Ge 
Pee ae 2 8 a lag 
ere a | 23 4 ja & 
| gy NW rtd ee Meath Ws deen Toy 
f ee gee a ee Re ye a I 
Permerencesar Hen.  |July 16) 60 |Sept. 14] 120 
Mammoth Red Etampes ....... iGreg. ie sm ‘¢ 18} 119 
PSN On) aE sf <i ea, 6S ““ 10} 116 
Ok Pere er sn kaha 4 beats Tima | ce 24) 68 eh POb ahs 
PM CCMLOU Ses ho Be iawn cele [DOW ob Ga 9) 3 | eh 1A) bey 2A 
No. 2 Shape of Perfect Gem Squash .}  ‘ ae ae i Bh, TAG 
CELERY. 


Seeds from the following list of celeries were planted May 
6 in boxes in the cold frame, and July 10 thirty plants of 
each were transplanted in trenches prepared as follows: 
Trenches 3 1-2 feet apart were dug eighteen inches wide 
and fifteen inches deep. Some of the soil taken from the 
trenches and well rotted compost were thoroughly mixed 
and filled into the trench to the depth of six inches ; three 
inches of soil was placed upon this, leaving the trench six 
inches deep. The plants were set in the trenches about six 
inches apart. The plants were rather small when set, and 
in several of the trenches many were destroyed by the 
heavy rains washing the soil in upon them. The soil was 
banked up around the plants, with the exception of Hen- 
derson’s White Plume, twice during the season, the last 
time about the 20th of September. 

The average length of the blanched stems, and the weight, 
calculated on the basis of one dozen plants, were as noted 
on next page. | 
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: yor heart 
CELERY. « A> “es sige 
o) Sy oats 
E EE. 
mn oO -= Re 
oS = 81.6 
o eo 
ae 1 ine ee ae ne aes a la | 
BLOstO BEAT Gb S35) ine Sher tow sik o Beites oat wieleneneiali eiclinena aetna Land. 9| 276 
SOLE SH SOL ROC. 2 tion 3 shay ease ante let meant Ce eee H. & § 13 261 
eolots’ Solid WINterw, wo. veg © sw Cae eae aaa en = 12) 174 
Ora wford’s) AW ede te eu bee Pie Oe eee Greg. 9} 144. 
UP TE RL iy) eh MS ei ale: ARs arp eating CAA ee aad aime H. & 8.| 9} 128- 
Dwarl, Golden "Heart dis o/b amoculp sy ae te kohler Greg 9} 132: 
Barly sA Tn Sto! oO wa malkn aah piles Cees Acne i 10} 180: 
Huréks Self-Blanching “1 sec. te tet eee Ev’t. 7) 156 
Hern-Leaved | (Cartér's) > oo oda, cia ents ie ee eee H. & 8 7| 101 
Bern: Leaved Our iMs, Sevicie © Shit feu aie (mi e .. |Dam, 8) 480° 
olden: Dwar yi A A oo oat et Uaioe Tata Land. 9} 216 
Golden, Self Blanching .:4)c.t) 5 dyes ols wi apieenes bh oete tan Burpee. 5| 227 
PRBS WALT ots ot a. atm Ce key ee Ce eae Land. 9} 180, 
Henderson's Witte Plame...) a een Say feat Ae eae 7 214 
Ta’ Plome Chestnut fit)! ASC) PA eke 2 ee er Greg. 9) 178. 
Large White SolidQiitots. Wb ae ae ... (Land. 10) 147 
Leicester Red tye' bia cbt. Vey caecum ae ../~./Dam, 9) 234. 
Major, Clarkes Pinky focus. Aku ekt see yews nanan Hen. 13] 17% 
ds YY sito Nets, mipte lee B.S ok eC te J. & §.| 10) 204 
perfection TMearkweil- 2 vce ote ne en eee Greg. 9) 278: 
ated or Pinks, MGs, UU: a As Dee ee Land. 12] 210: 
Sandmnghem warts). 6/00 31, Geuk Oe Ue ene ae Greg. 9) 174 
rf watt Whites diye. cc ve bee ae eee Land. 12} 208: 
RMAC a VOU. ante ieh  Lis wines ae nue rte scm ole an Greg 7| 150 
Burners Incomparable. .'¢4, as fee. 0t keen mere ae Wea 11) 153. 
White’ Ourled Giant/ot Naples) *!) aa ee Dam. 9} 240 
White Ttaligntiniaugg . OL. BL Ued Ci aa a fA.) Paes 9} 206: 
White: Golidhyiiourent Wold sageieen A eacag welt «Ui ESD oe Greg. 12] 234 


The foliage of the Red or Pink, Land., was somewhat: 
blighted, but all the other varieties appeared free from 
blight. The red varieties seem generally less liable to. 
blight. 

Cole’s Solid Red, H. & S., averaged the greatest length 
of blanched stalks, and Fern Leaved, Dam., the greatest. 
weight per dozen plants. 

The Fern Leaved appears to be of very little value. The 
stalks are very small, although very numerous. They 
were tough and very stringy, and the quality poor. The 
leaves are finely cut and appear very different from other 
varieties. 


The White Italian has leaves very similar to the Ferm 
Leaved. 
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Curled, Dam., has very beautiful curled leaves which 
make a very handsome appearance, the stalks were small 
and somewhat stringy, fair flavor. 

The foliage of Fern Leaved (Carter’s), H. & S., differs. 
from Fern Leaved, Dam., in having the leaves slightly 
curled. 


EGG PLANT. 


Seeds from the following list of egg plants were planted. 
in boxes in the greenhouse March 20, and transplanted in 
the gardén June 2, in rows twelve feet long and 3 1-2 feet. 
apart. The plants were eighteen inches apart in the row. 
They were protected from the ravages of the potato bug by 
occasional applications of Paris green and gypsum, the same 
as used for potatoes. The plants made a vigorous growth. 

The ‘‘first edible maturity ”’ was noted when the first fruit. 
was three inches in diameter. 


The following data were noted : 
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8 5 aa) FA lee. 
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RBs NTE ately Shing gop. hai ese oak aco vat Greg. |Aug. 3/ 1386 |Aug. 27} 160 
Ne aa aa ong old 2 Thor July 25| 127 ‘ 25] 158 
PAPEIOEIGHOTA PUTING. hos. s eae es 3b Greg. © 20} 122 ss 25) 158 
atiys bound Violet... 2.30.05. - 4: Dam. June 26; 98 |July 27] 129 
Extra Early Dwarf Purple.......... Thor. 28] 100 *¢ 30} 232 
PPL WOES TE ae ice ca Be Sa ...{Dam. uly 26| 128 |Sept. 18} 182. 
PB LOLPCOLIOt REG wisi. FSi 52 pls dios eee 0.3 te ‘¢ 26) 128 1179 
Long Black Purple of Palermo. (Ger.|Ben. ¢ 23) 125 Chet ad Mee OI, 
Lange Schwarzviolette von Paler- | 
BEEN EA pis ae eget ie Gia o/0) so ie 
Long Dark Violet of Palermo....... Dam. «¢ 24) 126 j|Aug. 27) 160: 
MMMM E AL THLOM Cy Gvesiccefs Sii'ny gya's's dose 8 4 Thor. LO ed ‘¢ 30) 163 
Monstrous of New York........... Dam. ‘¢ 10; 112 |Sept. 13) 177 
N. Y. Improved Large Round Purple.;Greg. |Aug. 4; 137 |Aug. 27) 160 
BE POE MDE UTI Ge alsicss sccd es naw shave Thor. |July 27} 129 ce 28) 161 
POM PUT OIE Lg 2h, oy)! 8 sos ase als hk Canady ain Soon bb Ldap 6h 159s 
CEO GENIAL EES, a ae ait kN eeu! tel Bsns wn a aeaePEN) Fumie 
Bie RES SE RE eRe ee ae Greg. ‘© 241 126 |Sept. 11) 175. 
Scarlet Chinese (Solanum coccineum). Thor. ‘¢ 26) 128 mn Rs tery AP 
PPro OFUAMONtAl ,.) gin%), airs iui biases - *¢ 26; 128 jAug. 28) 161 
Very Early Dwarf Purple ......... aaa ack LOS <5] 138: 
UT PE RES ee tes a ne eae eS Thor. YS aa | ‘¢ 30) 168. 
White Giant of Naples............. Dam. *¢ 26) 128 ‘* 30) 163. 





255 


_ Synonyms. 


The Extra Early Dwarf Purple, Thor., Karly Round 
Violet, Dam., and Very Early Dwarf Purple, Greg., ap- 
peared to be the same. 

The Long Black Purple of Palermo, Ben., and Long 
Dark Violet of Palermo, Dam., are evidently the same. 

The White, Thor., and White Giant of Naples, Dam., 
appear to be identical. 

Mr. Goff thinks the Scarlet, G'reg., ’86, is the same as the 
Tomato Shaped Red, Bliss, 83. 

Also that the Large Scarlet Red, Dam, ’86, and the Scar- 
let Fruited, Bliss, ’83, are identical. 


PEPPERS. 


Seeds of the following list of peppers were planted in 
boxes in the greenhouse March 20- The plants were potted 
in three inch pots May 25, and eleven plants of each, with 
a few exceptions, were transplanted in the garden June 1. 
The rows of the larger growing varieties were three and a 
half feet apart, of the others twenty-one inches, and the 
plants were set one foot apart in the row. 

The data noted appear on opposite page. 
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gad Ue RE Ss oe \Ew't June 24| 96 (24) 157 
“ SG PENN INS. | Greg uly = ae POO TOMAS >: Yorep ot tet 
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Re rat Pot. CNW am a saik Suanes 38 Greg. A; 3} 105 |Aug. 23) 156 
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Chile read Chili). 22°... beat... VEL Sb 2B) 95 eh ED LAM 
Chili Round Red...... KOR Rt Week Land. Rhee ROY DOS ere Oras 
Cranberry ..... Pts ON Ays ides cae Se Hen. Bah BBP a Oi een BRS 
Catammrmperor A? lk lee as Mets Waly e Ons FOS Ieee tan tity 
frescoes et. ha Doe ok. Land. Bs 6} 108 vm 1} 165 
Golden Dawn |Hen ae 3} 105 |Aug. 18} 151 
7 0 Nel LP Re eee oe Sib JUTGH RB ODO) ener 1 Siri 
Golden Dawn Mango............. Greg piss Dot ~ 05 re Aap DAG 
Large Bell or Bull Nose...... at EEG July 7 109 |Sept. 10) 17 
¢ tN ES Sli? 2 Sag Hen. Fee Bi? 1 -Te  N 
Manerecloner Nth. UM. Thor. ‘« 6} 108 jAug. 26) 159 
PIMC NECE Bee iia.. Makin sso es J. & 8. See thie poeper lontne 
ROLE STO an ore rae aie tis ft HOR ‘ BPS i oe Domne, 
Large Sweet Spanish............. Ev’t. Bn) ao? i: Moe he Os i a BE 
Pongecayenne.,.0..'.. 0... BM POLLO. a 2} 104 j|Aug. 16) 149 
Pe eO WAVENNG osc. See) 5 Hen. June 28 100; ‘* 18 151 
13) xa‘ SY Ae DAIL REL TENS Oth, Sib. July 20) 122 |Sept. 16) 180 
Long Red (Fr. rouge long ordinaire)| Vil. °85.| ‘* 10) 112] ‘* 18) 177 
Long Yellow Cayenne............ Hen. ‘3 105 |Aug. 24| 157 
ses “ Sr aos ee Thor o 6; 108 |Sept. 3) 167 
PTELOW 6 aie vies dai Atha 90° Greg, Soren Or eLUsiaee ee ebro OF 
i cyt Ts Ss en ae Roe Sib. a 9 111 $f 3) 167 
ve eth JaUNe LOU), Les Vil Sb hit eI Oho 11s dite ASL Lae 
UES TS Te a Dam. ihy yy 20h 123 to l65 GN 180 
IMUISOUVESLOI bo ca. ee hes ven A i Gb ELA et ee ale bOS 
iiimeseeC Ole aleTMO. |e. 6 sks ss oe _ RES ePID ES ED Mia a eg Ey 
Mild Scarlet Maddaloni (Ger. Pfeffer, 
spanischer Maddaloni milder sch-} 
SBACHAEOULER) ico 5e. «raw ces's. » nA Ben: Pe Rte 114 SL OIL Ty. 
Mild Yellow Nocera. (Ger. Pfeffer, 
spanischer Nocera milder gelber 
BPOMRGRRORED rs wie Elta wt ie regis ye 5% Ben. ** -12| 114 |Sept. 16} 180 
Monstrous. (Ger. Monstreux) ..../Vil. °85.| ‘* 12! 114] “ 18} 182 
Monstrous or Grossum............ Ev’t. Ae Bl ores 924185 
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4 : oD ae oD 
: | &. | Saou 
PEPPERS. & | SB | See aes 
fo | 8 Si | tee ee 
Ms ae a) eH 3 

wD = = ~ = 
-Monstrous Red Giant............. H. & 8. |July 6 108 |Sept. 3) 167 
ING WDE TAUDEITY aia satin. aisle male Sib. ‘* 6} «108 jAug. 26] 159 
EN GGT AD DOITY save secu esa he so slanS bo Thor. i 3, 100°)" See ioe 
New, Golden: Gueen oy oye J. &§. x 9; 111 |Sept. 13] 177 
New OXNGSrGy cpa oe etre oa menl: Thor, ‘* 6} «108 j|Aug. 26} 159 

New Spanish Sweet—‘‘ Pimento 

DCG aa. Mieka eee ca Hen. June 29; 101 [Oct. 1) 195 
WI RNSATE! chus hs a gvite s af owe bee tne ae Hen. June 29) 101 j|Aug. 26} 159 
At PING O17 W GLESiah.  y ella mua hi Mes fs Wks tats MA Ev a htop BA ee I + 9 142 
WSO CODORT YE a olla ca i ants laters oe Sib. e 3. 105 |. ** Beet SS 
ABEL AURAL hase eae ae ON Lee ee ene tS June 23) 95) * \t8ielat 
RSL: ET PRCG eds NAP Neda ede hia sine Ev’t. July 3) 105 |Sept. 1) 165 
PROUD YAN oer, sare Gay ea AUC oe Sib. Sate POL Ae FV 1GRNLS 
ROTI e EGG tans feb LS alpha sane eM Greg, SSA SOP Se “¢ 20) 184 
Smal Ghai ey cues aie uneeee ae Thor. *f pw hdypar le LS ae 
‘Spanish Monstrous.............- Greg. tf. RU pl 28h AS LO ue 
WT UASIN cgi dees aie a 4 sl eh/s chs caale r Sf 20)" TRS Se See 
Squash or Tomato Shaped ........ Hen. By 108) a ee 
a s Tesths vl abe ye Bee Land. ‘<6; «168 |Aug. 25) 158 
ty Me The | UA ee Sib. ‘17, 119 Sept. 1sinaae 
wsweet. Golden Dawn... 4. 4.2..4.01 Thor. Sis coud OU al ce ff 2| 167 
mweet Mountainwas 14200 wikia Greg. ‘<-10)) 112.) See 
Sweet Mountain or Mammoth ..... Hen. : 9| 111 x 3} 168 
Sweet Mountain. .........:.. a MOL 10} 112.) Se epee 
« AS MI pena Ste aie ane Thor, 6) 1085). 45 glen 
MS WeGt DDANASI Yih. | Peo wet ou) Hen, oT LE ee 
Af bash Sie n'a Mata P hale Wiel . + ED. 6 19) AO 20a 
SM OL Th cS a wea ty wk Thor. “S .10) -1 12 eee 
% Pay Cat ahs atc tt ane Vil. °85. | ‘* 20) 1228 | (ss* Regalia 
peel own Cal Pe ee hey 5d Aas he oie Thor. |June 28} 100 jAug. 26} 159 


Yellow Squash or Tomato Shaped. 
(Ger. Pfeffer , spanischer liebes- 
fuch-tiger gelber). (Fr. Piment 
tomate Jeune) «2 dy. 0. 2d on ees Ben. July 10! 112 |Sept. 14) 179 





The following are synonyms as determined by Mr. Goff : 


Buttercup, Hv’t, Golden Bell, Land., Sweet Golden Dawn, 
Thor., and the Golden Dawn Mango, Greg., were the same 
as the Golden Dawn, Hen. & Sib. 

Large Sweet Spanish, Hv’t, Red Prince, Hv’t. appear to 
be the same as Sweet Spanish, V2l., ’85. 

Long Red Cayenne, Hen., same as Cayenne, Ben., Greg. 
& Hv't. ‘ 

Mild Scarlet Maddaloni, Ben., probably the same as Mad- 
daloni, Dam. 

New Cranberry, Szb.. and Thor., same as Cranberry, 
Hen. 

New Golden Queen, J. & S., probably the same as Orange 
Bell, grown in 1883, State Fair, 82. 

New Oxheart, Thor., same as Oxheart, Hen. 
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TOMATOES—A TEST OF VARIETIES. 


The plantings of seed of the following list of tomatoes 
were made in boxes in the greenhouse. ‘The first planting 
was Mar. 4, and included seeds from all packages received 
to that time. 

A number of packages of seed were received afterwards, 
and a second planting was made March 20, and included 
ll those of the first planting. Four plants from the seed 
of each package were transplanted in the garden May 20, 
in rows seven feet apart and three feet apart in the rows. 
The dates of the first ripe fruit, and the first ten ripe fruits 
of each, are given in the following table : 




















2 | jefe lefe les 

TOMATO. ne OS ag ge gs ie a 

| 51 pn tee Ed | eg 

ne at & IA By = se — 

PRR UOT a le kia, oi wisi vis! 4 > Sta. June 15) 87jAug. 14; 147)Aug. 28] 161 

ER eee eh dou 5 cic a Sib. ON LOE MO LOOT 6t Lash tO 

Blount’s Champion Cluster|Thor. 80} ‘* 16) 104; ‘‘ 31] 180/Sept. 6} 186 

Deb MMM ATR OG, 5 aie.5 hana Sta. July 26) 128) ‘* 81) 164] ** 8) 167 

Bronze Foliage Trophy.../Thor. |June 14} 102) ‘* 27/176] ‘* 2) 182 

Burpee’s Cardinal........ Burpee ai OM Seo LoGhe Seo ae 

SMELT oes 6 don out ff ‘S 16) 88 ‘* 14) 149/Aug. 31| 164 
Canada Victor (Extra Se- 

PECVD C OCG so sch o) adnlnt d,s Greg. eta Oeh ee GE LOOT th LA Toa 
PARLE VICUOY 5. '.\62).'s nua « po eae Eo GE TBO wie y Toil te 
MLA Gry, Boe teak Seek Oi Sta. July 16) 118\Sept. 3) 167|Sept. 8] 172 
Caster’s Green Gage...... Ben. June 15) 103/Aug. 2) 151/Aug. 10; 159 
Dwarf Striped Japanese 

(Ger. Japanische neid- 

rige geistreifte. 
(Fr. du Japan naine 
gL) IS i LOL AOS Ss Ot 1b4, ee Td 16S 
Lt bal 9A 1c ee ae Liv. Raat LOO ey adele Oliet a tSOL LAG 
Banvekicnmond.,... ..)<'. Land, LOMO lt LOU Line Oa Laie 
ss meh dens dks. 53 Sta. July Loy PL Te laye) Sieh tea 
Pe OLS 6 ius's. 4 Lilie 6 age a4 co Te Oh ee te ye Oe LAO ee Tad aa 
PERU ag sts u's'yce ba 5 oie 9s ay ELT 16h 1h Ol ay So Coal Be 
Essex Round Red Smooth ‘ June 18} 90] ‘* 30/ 163/Sept. 1) 165 
Extra Early Trophy......} J. & S&S. 15} 103} ‘* 7 155;Aug. 11) 160 
OT OL Ea ea Sta. et OO ee LaLa ay See 11 4, 
Fulton Market......... a ones July 16) 118) ‘* 30) 163)Sept. 166 
Giant of Smyrna......... Dam. June 16; 88) ‘* 18) 151)Aug. 27) 160 
Goldene Queen i! 25. Liv. July 5) 122\Sept. 6) 186\Sept. 13; 193 
Oldene LTOPH Yah i. ss bes Sta. June 15; 87j/Aug. 17) 150;Aug. 30) 194 
* Gooseberry Fruited. H. & 8. ** 28) 116|Sept. 3) 183)Sept. 7| 187 
Greneir (with erect stem). 
(Ger. Greneir atigé raide 
de Laye.) 
(Fr. Rouge 4 tige raide 
BES URVOr edn yuan + > s Ben. BUR MICA eee Lh onl eae aR teen 
Hathaway’s Excelsior..... Sta. June 16; 88/Aug. 12) 145)Aug. 30} 1638 
Horsford’s Prelude....... Hors. Pe LOU LUS ee UL eC LOE sch aee LOG 
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Toward jc tsk ale aoe: Sta. July 16) 118 Aug. 16; 149/Aug. 26) 159 
Hubbard’s Curled ‘Leaf... e © 15}.117) “10 48h eee ata 
Improved Queen... <..%.) Thor. SB} 121) * 28) 177) 6 Sie 
Livingston’s Beauty...... Liv. ‘<8 121; ** 26) 175)Sept. 3] 185. 
Livingston’s Favorite... .. Re “*. 16) 184) © .Q6) 1°75) o-+% gees 
Mocrophylumiyiie) 3 Dam. jJune 16; 88 ‘* 18) 151)Aug. 25} 158 
Market Champion..... ..|J. & S| ‘* 16) 104) ** 25) 174/Sept. 6) 186 
BisyllGwer 2 ar utr | Sta. ‘* 16, 88} ‘* 13) 146/Aug. 80) 163 
PiKAGO Nc talus oa Hen. ‘* 16) 104) ** 23) 172iSept. . 2} 182 
New Red Apples A. 2 Sta. ““ 17 89)Sept. 3] 167/Sept. 7 174 
New York Market........ a "* 16) 88)/Aug.'12) 145) 5" Tr ten 
Sy ARIE ver wide ee a ais i ‘< 16) 88} ‘* 23) 156/Aug. 80} 163 
PATAQON TE ie be backs, Hen., ’83} ‘* 16] 104/Sept. 3] 183/Sept. 7 187 
PATA A ha ira Liv. July 3) 105)‘ “Tt 165) "9 aera Ge 
Periecr siete 4. a sd 2 Ang. “* 15) 117/Aug. 11) 144)Aug. 15) 148 
Piotabort eat re ct oe Liv. June 7 % °o 80¢) CSepte. ares 
Precursor vid, anke co ota. July 16/118) “* 15 148)Aug, 26] 159 | 
EYOCUTAOR SS codes tons Vee ea Maule. |July 15) 117)Aug. 15} 148|Aug. 24] 157 
FS Re ne ue Sta. ** 16; 118) ‘* 23) 155/Sept. 1) 166 
‘Reade’s Island Beauty... “ June 16; 118)Aug. 10) 143)/Aug. 14) 147 
Red Valentia Cluster..... Yohany ¢ ) ‘“* 28} 180/Sept. 1] 166/Sept. 7% 172 
Rose Fruited Giant...... Ben. ‘* 15] 183/Aug. 14) 163 Aug. 23! 172 
San wbalvadony 14.) ... .\Dam. [July 15) 117) “* 6) 189,Aug. 8] 141 
Santa Catarina,.......... H. & S| ‘ 16) 134; ‘* 24) 174/Sept. 4) 184 
AUOtw ING Wena tessa Sta. June 18} 120) ‘* 29/ 162} “ 4) 166 
PRIMI Se pense desta d ce ‘f 15; 117; ‘* 9) 142/Aug. 12] 145 
DTOOUY 5.0 wk ok es REE Hen., ’83)July 16) 1384; ‘* 21) 171) “ 25) 177 
Wonder of Italy! i. cl) Dam. 16) 118); 0 8" 07 Oe 
Fellow wy ietoreees ise. Sta. June 19| 121/Aug. 21} 154' ‘* 2:) 156 








2638 


Carter’s Green Gage, Ben., ripened the first fruits at the 
earliest date but not in the least number of days from 
planting ; the fruits of this variety are small and of but 
little value except for pickling. 

San Salvador, Dam., ripened first fruit and also the first 
ten fruits in the shortest time from planting, which were 
139 and 141 days respectively. The fruit of this variety 
appears to be of no value in this country. 

Seeds of Canada Victor (extra selected seed), Greg., and 
Canada Victor, G'reg., were planted and there appeared to 
be no difference in the fruit of the two plantings either in 
earliness or other qualities. 

Two plants of the Potato Leaf were received June 7 from 
A. W. Livingston’s Sons. Not knowing when the seeds 
were planted, the number of days in the table could not be 
filled in correctly. The fruits were much smoother and not 
as large as the Mikado, Hen. 


Synonyms. 


Burpee’s Cardinal, Burpee, does not appear different from 
Cardinal, G'reg., ’85. 

Carter’s Green Gage, Ben., is the same as Green Gage, 
Thor., ’83. 

The Wonder of Italy, Dam., does not differ from King 
Humbert, Thor., ’85. 


PEA. 


Seeds from twenty-six differently named packages of 
peas were planted April 16. Four packages that were 
numbered came in later and were planted April 19 and 20. 
One row twelve feet long was planted from each package, 
the seeds placed three inches apart, the rows seven feet 
apart. The rows were bushed as soon as the plants began 
to send out tendrils. 

The ‘‘ days fit for table use” in the table indicates the 
days between the time when the earliest and latest pods 
were of edible size. 


The data noted appear on next page. 
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It appears that thirteen rows produced pods of edible 
size in fifty-six days from planting. In eleven rows the 
pods were of edible size on the same day, June 11. In six- 
teen rows peas were fit for table use fourteen days. 

Krfurt Early Dwarf White Marrow, H. & S., yielded 
the greatest number of pods calculated per hundred plants. 

Sabre or Beak, H. & S., produced the greatest number of 
peas per hundred pods. 


Synonyms, 


The following so called varieties, Alaska, Cleve., and R. 
NV. Y.; Burpee’s Extra Early, Burpee ; Cleveland’s Rural 
New Yorker, Cleve.; Dreer’s Eureka Extra Karly, Dreer ; 
Extra Karly, J. & S.; Landreth’s Extra Karly, Land.; Liv- 
ingston’s Ist in Market, Liv.; Maule’s Earliest of All, 
Maule, so closely resemble the Philadelphia Extra Early, 
Land., both in habit of growth and also in earliness that T 
can perceive no reason for calling them different varieties. 


OKRA. 


Seeds of the following differently named samples of okra 
were planted in the garden May 29 in rows three anda half 
feet apart, the plants were thinned out to eighteen inches 
in the row. The plants are very difficult to grow in the 
greenhouse on account of their liability to damp off,” but 
there was no difficulty in growing them in the open ground 
this season after the soil had become warm and weather 
settled. 


The data noted were as follows: 
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ENG SG Sle ot ce a Land. jJuly 29} 61 |Aug. 10) 73 
Bremibanon ovis ee Ge or eo Dam, eo 6 DOM A 24 
Landreth’s Long Green Pod........ Land. ‘¢ 28 ©660 seers Tite: 
A DOOD IVY HIRO May oy int, Sait + Aug. 1] 628 per te bth") | 
mUItamMol Smyina Fen. s oe). ced wee Dam. ‘“ 18} 81 |Sept. 11] 105 
Mae eemeNLa Ws J ONTSON -& COs). os itso oe dues July 28] 60 |Aug. 13] 76 
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Synonyms. 


The following varieties Mr. Goff considers as probably 
synonyms: 

Gombo of Egypt, Dam., appears to be a mixture of the 
two varieties, Dwarf, Land., and Louisiana Gumbo, 
Thor., ’85. 

Landreth’s Long White, Land., is the same as Louisiana 
Gumbo, Thor., ’85. 

Sultan of Smyrna, Dam., appears to be a very dwarf sub- 
variety of the Louisiana Gumbo, Thor., 85. 


BEANS. 


The following list of beans were planted in the garden 
May 15, with the exception of eleven packages received 
from Maule which were planted June 8. The seeds of the 
bush varieties were planted in rows twelve feet long and 
three and a half feet apart, the seeds were placed three inches 
apart in the row. The climbing varieties were planted in 
hills three feet apart in the row, and a pole was placed at 
each hill to support the vines. Six of the varieties besides. 
the Lima beans failed to ripen all the pods. The Large 
Lima, Maule, did not ripen any pods. 


The data noted appear on opposite page. 
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The Spotted Wax, H. & S., produced the greatest num- 
ber of pods calculated per hundred plants, and Marblehead 
Early Dwarf Horticultural, Greg., the greatest number of 
beans per pod of any of the bush varieties. 

The Southern Prolific, Greg., was the most prolific pole 


bean. 


Synonyms. 


Rhode Island Dwarf Case Knife, Hen., and Rhode Island 
White, Greg., appear to be identical. 


ALKAKENGI, 


In the following list of Alkakengi or Strawberry tomato, 
the seeds of the first three names in the table were planted 
in boxes in the greenhouse March 20 and transplanted in 
the garden June 3. The others were planted May 10 and 
transplanted in the garden June 24, 


The data noted were as follows: 

















3) 

g B tb | oS bi 

ALKAKENGI. 2 | 8 | Se Sete 

es = “_q}] & (|fg 

is 7 eei/ 2 {24 
2 A ea} | BAe 

pe Beith dey el DN — A a a 
Strawberry Tomato:....., 2... .:... Farg. |June 14; 86 /Aug. 14] 147 
i ABR. ees becca te seas Hen. hee be! *¢ 12) 145. 
Philadelphacum physalis............ Sta. May 10; 51 (Sept. 6] 170 
Petite de Tomate de Mexique........|Vil. Aug.'12| (63° oe ee | 
Daierog asia acs! 2) came cok. ce ‘ “*\7 18! 159 Tle peepee 
HERBS. 


In the following table the data noted during three con- 
secutive years are given in order that the relative time of 
first easy and ripe seeds for the different years can be esti- 
mated. 
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1886. 1885. 1884. 
B| 2 g|.4 e.) 3 3 
HERBS. on ie 22) 8 g2| § ibe 

ath) ee +2) fe) +2) 2 ‘Bo 

> cs ica) is = i) Ey 
BSBA) se Sree es F< 1883) July 6\/Aug. 14,——— July 5 -~ 
BRO ee ae sees 1886 June 18/July 20|\June 26/Aug. 8 
Burnet opis. . 3 ...|1884|May 18)June 28|\May 28|July 28——— |- 
WaTaWayrs os wes. 5s. 1884; ‘* 15) ‘* 26|)June 1] ‘* 31/May 17|June 24 
Catnip oi.)... ME, soe 1885|)June 29)Aug. 10 July 3)Aug. 8 — ——— 


Chervil—common... 
(Fr. Cerfeuil commun|1885 
Chervil—curled.... 








June 28|June 20) July 30 
























































(Fr. Cerfeuil frisé). ./1885 — |June 28)June 20) ‘* 27;——— 
MOTTO ne oe 1886|June 30|--—— |——— ——— | 
CE eR ee ee 1886 July S5July 29 July 6/Aug. 1;)——— 
Dyer’s Madder...... 1886|June 19|/Sept. 22;-———- |—-——- |—_--_ 
Fennel—bitter...... 1884, ‘* 228 July 30/June 30/Aug. 7 ee 
Ranupreek... 0... 4: . 1886, ‘* 28)Aug. 12; ‘* 17; ‘* 18;——— - 
PEO a op, sok. 1883|July 15}. ‘** 27\July 25/Sept. 15 - ——_— 
Horehound .. +. ..4:,. 1884)June 14\July 28) ‘* 17] ‘* 8 June 23/Sept. 8 
Horse Radish.... .. 1885 — ——— |— =f 
REVOSOPetiie.'.. «sig 0 fd 1884/)June 26\July 28)June 29) July 30\June 30)/Aug, 4 
Nigella Sativa...... 1886)July 12)Oct. 5) ‘* 20j)Aug. 10) — ———— 
Bepperming, . 2... 1885;Aug. 9 
A ae ea 1884/May 31j)Aug. 12, June 16)Sept. 12\June 13)/Aug. 12 
Saffron—false....... 1886|July 26) ‘* 15)July 20j)/Aug. 14 
Sage, common garden/1883|June 3 June 14\July 30 June 6/June 30 
Sage, Salvia argentea|1883}]  ‘* ‘July 5} ‘* 18) ‘* 24 —_—— 
Sage, Salvia hormin- 

um violette...... 1883|Sept. 15;——-— |June 8jJuly 24 — |——— 
oT Sgn an an 1884|July ijJuly 15) ‘* 6/Aug. 8|June 14\July 15 
Thyme—French..... 1884/|June 12|— Sf A aly LBD] s! - 
Thyme—-Winter ....]1884 ‘* QjAug. 101 ‘* §——— /-—— ——-—— 


STRAWBERRIES—A fest of yreld. 


The following list of strawberries were planted in the 
spring of 1885. Two rows of each variety, the rows fifty 
feet long and four feet apart, and twenty-five plants in 
each row. One row was allowed to form a matted row of 
plants, the other was kept in hills by cutting off the runners. 


The berries upon five plants in each of the rows grown in 
hills were allowed to remain for exhibition, those upon the 
other plants in the rows were picked at least every other 
day. 


A record of the number and weight of berries from each 
row is given with other data in the table on next page. 
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STRAWBERRIES. & Zc 5 F |, SaloSa. 
2 = 77 ats ve ea ee ee 
= | 3 % - Saesisas 
= a se Fe cia Mites Joh Par 

Mba kpaeiinnaed eek eect Tl sal fe ne 
Braweltt Myre es. eles Purdy. [May 1jJune 12\July 6) 38267) 387 
Ona Down me iyo... 4h. Van. Apr 297° 66 a6) SB) s S47 
Cortelia eet c. ee Lovett: .[May 1H" <-T1lr “©. <8). “OR 7tRaiao 
DainyeuMilter yi hoe ka! 3 Apr. 80) | 4} -4* SGN ST Sian 
Garretaun Tes. Sey, Purdy. |May 3p $6") <6] 88 SP ba eee 
JOIMOR VICK ay ote iz, ate . Lovett. SS BP 8) BY 8% ET ane ee arene 
Jersey Queen. or)... $f ianly Ph TOP TSE SOE Sane 
PMCUNCM ure ease ee ean Van. Apr. 29) ‘* 1jJune 29 94 8 
BS ps yni8 80 wh apgaegem neat ea -... {Purdy |May’ 3) 5 °%lJuly:6| 14 70/oene7o 
Pegal- Tender’? > os. 5.4 Lovets: OPES GE MEE WEE | ES « «QI ae 
Breen tg WV triten FS eens: iM A: MEM PRIME (lide 8.015 oo oak 
Longfellow... .......... . «oogl Bl «gl 15001. 284 
Manchester: (020 295. yes aF oS ot ORE BI CEON 685: Ot ce Tene 
Kab doles eee oe Purdy. ME, Mun WRU PPE Yipee og. 
Lp Ld Po aagbentaai Wixgrenyna.gemy i Lovett. se OP OT 8 BRC eee 
Mt... Vernon UPS, eve at PR ALOE GE LSS, Be ae 
POITOT Ge de ee. a " NP BR RSE ROSS hh ET a ae 
Piper’s, Seedlings. 20.4. : ~ Apr. 23)! oo Sr f «6h SORE aigas 
Privo seh) Me ie ga ../Green. |May 4} ‘* 14] * 8 8087] 1446 
Prince of Berries......... Lovett. O60 Be ROTA 86 OSG Se eee 
Phares | Uae A Pete Wheat: Sh BEST Se 
Wilson ain. teres. 2 ee nf Apr, 23) 68)! as 750 amen 
Woodraol Noni oe. Green. (May 1] ‘* 6) “*0h@) 9758) 1088 
AP FOr ELEY S89) PS ae 








Renter yn sores. eer? Lovett io 


It appears that the Jucunda was the earliest, and the Jer- 
sey Queen, Primo and Prince of Berries were the latest. 

The Primo gave the largest yield, the Woodruff No. 1 
second, and Manchester third. The Jucunda gave the 
smallest yield. 

The fruit of Primo is of large size, color pale scarlet, flesh 
soft, the flavor is not rich. 

The Woodruff No. 1. The fruit averages good size, flat 
irregular coxcomb shape, color very dark scarlet, flesh very 
firm ; flavor not of the best. 

The fruit of the Manchester very much resembles the 
Wilson in shape, averaging rather larger, lighter in color, 
flesh less firm. 

The foliage of all varieties during the latter part of the 
season were more or less affected with-blight, that of the 
Sharpless and May King were least so, and the Wilson, Mt. 
Vernon, Manchester, Woodruff No. 1 and Lennig’s White 
were more affected than any of the other varieties. 

The Jucunda proved nearly a failure this season, a sort of 
mildew destroying the fruit. 
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RASPBERRIES. 


The list of raspberries in the following table were set out 
in 1882. The dates of first bloom, first and last ripe fruits 
were as follows: 
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s | gE} e& 

en sent, onl 

RASPBERRY. : a | 5 

yeah | 2 a 4 
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CEEOL cele). Lean ie Serr annige ee Pf NTR era, S20) Fuly:. 46 
RRR Pere eee Ae A acids s Sian a Bega hs abe 39 FO ea SE ROA UL to 
RENT MR hte i sida ar han 14 pes vahies » 6-64) ab Pate pall [iy Str eG gab eee wr AALK UM peaaatae 
Jon UrO Orne aia in atise mn Pa a Bi rae cash o. putne 6 29] «** «80)July 24 
UGS SSA TRESS RP De Pe Se So “«  §31)July TAug. 4 
Ras Nr Re aes ehinnce mune ria baie 5 vieeyi's 4) ate sa phe = ‘¢ §-21\June 28 July 28 
RTE oe eaten g Tis Apa oie Walks lege + met Bey BA laa tele pea ane 
Boghlud- Hardy treicccvwstrnd eerie. ces Cet eee Mo DBE — LE. 26 bo BG 
PLOT sae ge 8 EI toss De QO Sb Auge es 
EELIMCEIOR MUIGCOI Oe oss occ ss vk vinnie sna pO 'sls ta en ce §628|\July 6)Aug. 7 
POON ESTES re eae a Pee sales oot 8 SlElune 30) J aby 128 
HU pO py eo pagal AR nll gt alah vain aR ae ne ye ROD a eal Cee Dee 
ES LURIEGAS Benne eee ee ere ah EE est Rapa eek? 2 BAS TOY Qi A RE Be 
PATIL EMS ate eee) oi CER LE ETI) Shs eM PR ATMS) 28a eared 
DOL ae Ops o2in et anak aur. wkd Cid s)@ «bid la bids)» Se esaichoye if + Biiduly ) Larry 28 
RMR ES IE ET ins in OI fi Gh ahs 6 thoy rt bein doy Satay atoohrd gh ceiieey ‘“¢ =631jJune 28)Aug. 2 
UR EAEE NR etree Boe piake «28 5 ev erhinm, 6+ 5» AR 5ST aN el (eof eeOld LY nao 
PL eps a ee ade ae Rt AC ae Re RE ¢ §- 29\July 3 Aug. 4 
IE ATES Le A ee a Oo a ‘¢ = 24 June 26)July 16 
SRRICMET gee Sek suey Shy. Gishdsltyoliof ates" < lela tlag ly Mies An sede SoBe ote" 16 
SIT eS PUES TRS SY eR Re I <M ACR | Ce bi by Dito ane 
Cy IL a RS 6 UNE RE RR RA ne JUNGy Aig Th eS 
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The Cuthbert, Palluau and Turner were earliest; the Gregg 
and Mammoth Cluster were the latest, and the Cuthbert 
remained in bearing the longest. 


The following list of raspberries were set out in the 
spring of 1885, with the exception of Key’s Prolific and 
Silver Queen, which were set out October 1, 1885. 


The data noted appear on next page. 
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“dab 
Z a Be of 
RASPBERRY. om eee she 

. <) = 
Beebe’s Golden....... May 24J une 30s uly 30/Very productive. 
Brandywine .:.......: fe 24) §* = -23)Aug. 10]Productive. 
Caroline.) ..4..8... | “ 3tJuly 2) ** 20|/Very Productive. 
Crimson Beauty..... .| ‘* 22)June 25! ‘* 10/Productive. 
Cuthbert) 0). Se re Pe 25)” 26h st Obrednetiae 
Grevors +. RE ERO: aed ‘<  31July 5) ‘ 12/Very productive. 
Hansell’..............| ‘ 24)June 21! “ 2{Moderately productive. 
Rey's: Prohific- ‘  29July July 22/Productive. 
Lost Rubies....... ue une rly eee s;Aug. 5 4 
Mammoth Cluster...... May 31 ‘$$ 2 July 28 i 
Minsiboro: eel ea 4 ‘«  24\June 24/Aug. 2 - 
Miller’s Woodland.....JJune 2jJuly 2] “ 14 ay 
PIISCCIEI es foe ftp d May 31iJune 26) ‘*  2\Moderately productive. 
NOMIC Yoo doe 2a June July 8lJuly 29|Not productive. 
vid 89 Co BAN pace Gas at te May 29)June 29/Aug. 2/Very productive. 
OPAC DOr Wad Wicca Fane Si ae reo ren. 2|Productive. 
Philadelphia.......... ‘f AJuly 3) ‘* 2Productive. 
PRCOCE Dana ett sae meet | ‘*  IjJune 28) ‘  4/Moderately productive.. 
Schaffer’s Colossal ..... May 381/July 2} ‘*  4!Very productive. 
Silver Queen.......... June 7 ‘“ 6} ‘*  5)Moderately productive. 
Bomhegan ee cs May 28} ‘ July 30)/Productive. 
BUDET ihe a rT a od oe ee tee 1;Aug. 10)Productive. 
tr ly pase cages Wg ,--jJune 1) “ 2 ** 10)Very productive, 
yee x aah «1 Sale eal 4 SRS. alle f edlareas Rd De lg 


The Souhegan was the earliest, the Nemaha was the 
latest ; the Caroline remained the longest in bearing ; the 
Key’s Prolific ripened the fruit in the shortest period. 

The Caroline, Beebe’s Golden, Ohio, Schaffer’s Colossal, 
and Turner were the most productive ; the Nemaha was the: 
least productive. 


The following varieties of raspberries were set out in the 
spring of 1886: Meredith Queen, Erie, Seedling White 
Cap from H. B. Whitmore, Gulick, Ontario Co., N. axe 
Seedling from Chas Carpenter, Kelly’s Island, 0. 


BLACKBERRIES. 


In the following list of blackberries the yield of those set: 
out in 1882 is given, the others were set out in the spring 
of 1885. The product of two hills is given in the table om 
opposite page. 
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| f= a ©: | ert 
LOO | raed Gia ty eo = 
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TN AY cet) Cinco oy poses wo AAR Vie lh es acd ana ee al tec econ 
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BRM ORL re eecte tie acids hides io foe m ms CLS o eh | ome « BANS actadl as oe 
RECO U Ea ag Ope Raley ohn a.e% 0-0 «6.8 ..|May 28) ‘* 16) ‘%* 26/2376)120¢ 
PUM EOVMACRIMCOD. Lo. icy «oka so iain e's « » PM UDES Listas TGR Saati aves Ee ‘athe 
Perre MPS AE ORME IE ae nee ss os sty ee ale le aoe aki le aoe ited 
PULECMEIIVERE PAE ST ak saga gees. sas May 31} ‘* 22) ‘* 28) 519) 59} 
Newmans, Thornless i... oles oo ee es 31) 66 22) 8 = 25)1554/1942 
DREW MOCO UCI as (cians ebm oct site so ss bes: PSS en Lee 28 843127, 
a A ar. en tices Lm acm eves + Pas bebe bie ald Eee ces ots QOOlb eek 
Pte IER UALLY. 91.2 kaa. cos) sigig es b+, <\ece > PT eaNalite wlaldtal date ae | AaPada Laas 
BOREL Ce Thdy ss ans haem etic ce 6 aoe AO oe ROL ee gene Coatoa ttle 
OE WEE POLLNCE tars: siyk's male jee doo Se Bee BLT Na sa RO! ere elie EEC Puan 
We CETL PN ae alae all be a doje me te Ue Rt RAYS hs Malate ae LY pk 0 aol 
NAMELY cir ster bday cri aie iivicn hoop a ele e ia! coat «hi enatere taf x ephar heeh lee DEM axe « 
NNR ETE MIAITIOT ei Ce CN Geen e dats AS RMR ED ORL fin Et 
First Last 
DEWBERRY. When First fruits | fruits 
set. bloom. | ripe. ripe. 
Pre 
EERE COUR Grieg ta EA -6 W058 050 80's Paar s% 1885 |May 26)July 6)Aug. 10 
UTDG Thos id (Ua SieBot No aE a betel iT raet Tit PG Hy) LS Fa 


Brunton’s Early Blackberry was very badly winter killed. 

The dewberries noted in the above table made a very 
vigorous growth of wood, and yielded a few fruits. They 
appear to be of little value in this locality. 


CURRANTS AND GOOSEBERRIES. 


The data as noted appear in the tables on next page. 


274 




















g a 
€| 8) 2 aie 
CURRANTS. - a Tee Soi) 
oo) Y Pr wp & 
ssh ERS EBay its 
uf Ee fe Ee 4 
pC wa deel eran inrarararsr areca ac arerig oe arstgenn marty 1882)Apr. 23)June 21iJuly 6 
Yh TOUR ae an saab mes Serra FEA neo « 1884) 8% 280 SS ee 
DAB We tice 11 + CARE SiON A bya ir ttc fel te es 1888f "BS oe 6 
‘Glorie des Sablous......... pest inc Machol 1884) ne ee a ears 4 
WSS La rit il AT Potente Puiu Aye seal srt) Sell lesa i 1884) ee OO Lee 
BUNCOLALOOLG ONY i ae cen. ae eee 1882) SOT" SN Oe ee aed 
- Das rab ns soe te Wed phe k, Beak Wench are Be 1884): ° f8 "27," 4 25 eo eee 
PSBOLLTUSG I ads 2 heey ute pichos iam eee O T8884)" te OA eee 6 
ROL sun Cued, Teel. Oi te We eee eens 1882) 4% ° Dal ee eee 6 
PRT ASULGR te vagal beeicge ht aie ate 1882) "84" 28) se 2 
Baa Yes Win canbe hat caee Saeed ree 2 {L884 49) 2818 Oe ee 
NEC Se NASB Wick AN WEL ode os kt a ws {1882) * $6: > QA) CO 
AA pate SOL Hie Weare A, | oes 1884) 8 04 
NEI AOE BOTS cite aa NE TIN? pierre 1884S Oe ee eet UL ae 
PY IECE) OHTA DO sa) Cl gy gota teak tar sn Bs | ibang’! 9 Minter nly -© bond 6 
fs Ny Sigh J 8 he td Sabie. 1882h ee Oe ool ee 
| 4 o o 
S| Nn Romy rea) iss 
BLACK CURRANTS. a | < < a 
he a) a7) 2 
Sa re 
APC VIIL Ss BlSCK. sd on as ace ace .....|1882/Apr.  26/July —‘1/July 28 
Black Rn liahy vey es ales wae nan) ae th OOR] 0! 3 RGU st 
Bigok Naplesrac re hairs ae eae 1882 cere ap ee 6 
Lee's Black Prolific...) usinieh alae: ony? 1882) ‘* 26/June 26 ‘* 28 
Wcden’s Black. Grape.. wicks Pccvsgitelamoth vase 1882) 02" 24] capers en ee 
Missouri Large. Fruited.. 0 esse. ces ore es 1883 ‘¢ 26|July-. - 6}. “98 
Missouri Sweet Fruited................. 1882) 8 OT OR 
cps 
Re & os eee 
o 2] = 
77) = m S 
GOOSEBERRY. g = a a 
‘ cy =. — 
‘Down ngs. MAVES eds SIT OP 1882jApr. 23\July S8July 24 
“sHowthtonsticis} sarees ae. Heskalaiy «i oe  {1882i0" 4 B4bee cA DOs 
THCUSEL Se, sale ee EOS) Perera pile St 1884 << 23 i (Aleta 
Mountain) Seedling Wi oi, 2 sweets 1882) *" 24) SS ae ae 
PACU ERO EL Se oie talc ee ea Sr 1882) ‘* 24 ‘¢ 10July 28 
PTT EI RA eet rs Siac ety id See as 1882 he faeas ere 6 24 
Wellington’s Glory ? (Eng.)............ 1888) **) (26) “** See 





The Industry gooseberry, which fruited for the first time 








this season, was the earliest, and the Mountain Seedling 
the latest. The fruits of the Industry were of large size 
and free from mildew, and it appears to be a valuable 


acquisition. 


Report of the Botanist.’ 





The work for the year just past is in line with that of 
previous years. The investigations upon pear blight have 
been continued, and some additional features of this im- 
portant disease of plants elucidated. With the view to 
obtain a thorough understanding of the subject, and to 
make all facts, by whomever observed, readily accessible, 
an index of articles of moment contained in the better 
known journals and books has been begun, and some of 
the more important titles included in this report. Additional 
items relating to the rotting of tomatoes, and to the prop- 
agation of the fungus of the clover-leaf weevil are recorded 
and two. fungous disorders, not before mentioned, are taken 
up. Of the latter, the investigation of the fungus of the 
plum tree has so far yielded good results, and promises to 
well repay investigation. The statistics upon the occur- 
rence of weeds are in extension of the observations of last 

year. The following is the order of topics : 


Pear blight. 

Rotting of tomatoes. 

Disease of clover-leaf weevil. 
Mildew of strawberries. 

Plum leaf fungus. 

Weed statistics. . 

Important articles on pear blight. 


PEAR BLIGHT. 


MICROCOCCUS AMYLOVORUS B. 


If the attention which this Station has given to the sub- 
ject of pear blight has a practical bearing (and it is hardly 
conceivable that this will be seriously questioned) its value 
must be in the interest of horticulturists more than of any 
other class. In view of this fact there is something remark- 
able in the slowness with which the essential and funda- 
mental truths upon which the bacterial explanation of pear 
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‘blight rests, are grasped by this part of the public. This is 
brought forcibly to mind by an item in the last number 
that has come to hand of a leading horticultural journal, 
‘which says ‘‘the germs of these low orders of vegetation 
exist everywhere; . . . inoculation of a healthy sub- 
ject is not demonstration; . . . if any other demon- 
stration has been offered it has not come under notice,” etc. 
If the leaders among horticulturists can come so far short 
of appreciating the bearing of the facts which demonstrate 
that specific bacteria cause pear blight, it cannot be amiss 
‘to briefly go over the argument again. 

Proof that specific bacteria cause pear blight.—(a) Bac- 
teria are found in great abundance in actively blighting 
tissues, so as to be easily demonstrable to the naked eye, 
and occur in less abundance in proportion as the disease is 
less active. (b) The disease may be introduced into healthy 
tissue by inoculation with germs from diseased tissue. (c) 
It is communicated with equal certainty when the germs 
are separated from all accompanying juices of the diseased 
tissue by a series of fractional cultures. (ad) Per contra, it 
is not communicated by the juices of the disease, after the 
germs are removed by filtration. (e) The germs connected 
with the disease constitute a single species, which is essen. 
tial to successful inoculation. (/) Per contra, the numerous 
other species of earth, air and water are not found toa 
noticeable extent in connection with the disease, and can- 
not be made to originate it by inoculation, or otherwise. 

The experimental data, on which these several proposi- 
tions are founded, have been abundantly set forth in the 
two reports preceding the present, and repetition is unneces- 
sary. Ifthereisa weak point in this argument, it is in con- 
nection with the third statement (c). It is clear that frac- 
tional cultures (which in this case extended over a period of 
three months) do after a time rid the bacteria of all extra- 
neous matter, both diffusible and non-diffusible, originally 
accompanying the germs used to infect the first culture of 
the series. Butit is possible some product may subsequent- 
ly be formed in the cultures by the activity of the bacteria, 
which, introduced into healthy tissue with the inoculating 
drop from the last culture, acts as the real inciting agent, 
instead of the bacteria. Several bacterial diseases of ani- 
mals have been shown to beaggravated or possibly induced 
‘by alkaloid poisons which result from the growth of the 
bacteria. If this were true in pear blight, the third proposi- 
tion, taken by itself, would lose its force. Some plausibility 
that this is the case, is found in the oft repeated expression 
of borticultural writers that the disease is due to “ poison ”’ 
or ‘poisonous sap” in the tree. If such poisons really ex 
ist, they would belong, so far as present knowledge indi- 
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cates, to the class of alkaloids called ptomaines. To decide 
the matter of their existence tests were made in April last 
as follows : 

A culture of blight bacteria in about 200 cc. of infusion 
of potato, giving a vigorous growth with zodgloea, was filter- 
ed and evaporated nearly to dryness, redissolved:in alcohol, 
and then tested with potassic ferric-cyanide, phospho- 
molybdic acid, and potassio-mercuric iodide, all important 
reagents in detecting ptomaines.! These tests gave no in- 
dications of the presence of such compounds. To be doubly 
sure, the liquid was made strongly alkaline with potassic 
hydrate, and the tests repeated ; the results were the same. 

About the same amount of material was prepared by cul- 
tivating the bacteria in a preparation of potato and water, 
cooked over a warm bath, and sterilized. This was filtered, 
the residue treated with 100 cc. of distilled water, slightly 
acidulated with hydrochloric acid, heated to 150° F., and 
filtered. The two filtrates were united, evaporated, and 
digested in the cold with alcohol made alkaline with sodic 
hydrate. This solution was tested with the same reagents 
as before, and also with platinic chloride and concentrated 
sulphuric acid, with similar negative results. 

Another trial, using a cultivation in a boiled potato 
having only the usual amount’ of moisture, was made by 
treating with alcohol acidulated with tartaric acid, heating 
to 150° F’., the solution filtered and evaporated nearly to 
dryness, and redissolved in distilled water. After an hour 
it was tested as before, and with uniformly negative results. ? 
These tests, carried out under the direction of Mr. E. F. 
Ladd, assistant chemist of the Station, and a special student 
of ptomaines, make it very certain that pear blight bacteria 
produce no poisonous alkaloids during their growth in arti- 
ficial cultures. No other chemical products of bacterial 
growth are known to actively promote disease, and the 
proof is therefore sufficiently complete, that, whatever may 
be true regarding the growth of the bacteria in the tree, 
they at least do not behave in artificial cultures in a way to 
vitiate the force of our third statement. 

The fourth statement (d), however, already covered this . 
point by implication, for if the fresh juices from the diseased 
part of the tree would not reproduce the disease when the 
bacteria were removed, it would not be probable that del- 
eterious products would be subsequently formed in the arti- 
ficial cultures that could do so. It 7s therefore proven, by both 
direct and circumstantial evidence, that a specific kind of 
bacteria is the real and only cause of pear blight. 

1See Brieger Ueber Ptomaine, 1885, p. 22 et seq. 


* These experiments have already been published in Proc. Phila, Acad. Sci., 
1886, p. 338. 
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The blight bacterta.—Considerable has been said im 
previous reports about the organisms which cause blight, 
and it will be well to give illustrations! of them in this con- 
nection, to fix the fact that we are not dealing with 
bacteria in general, but with a single species. 

HRC Figure 1 shows the individual bacteria, greatly 

5° og. Magnified, as they exist in the tree during disease. 
° “0 ° Some of the younger cells are usually to be seen 

9 still united in pairs, indicating the mode of multi- 
Fig. 1-Bac- plication by bipartition. Figures 2 and 3 show 


teriain pear forms of zodgloea vary- On id 
blight from jing according to age. LENS 
a culture in The older ones are ~ agi 


hay infus- ‘ ua ari 
ion. Magni- More irregular and Cory Slee 
fied 890 di- with a convoluted sur. Piss ee A foo an 
ameters. face. These masses, dics () 

@ ~ 


like the zodgloea of other species 7-475 
of bacteria, consist of a colorless Wael sak Mea Wie it 
substance of a gelatinous consis- + aie 
tency in which the bacteria are Fig. 2.-Small zooglea from a 
thickly imbedded. This ground Poth a te ae el 
4 : if 2 n 

substance sometimes extends hitthe Magnifie asooaiiiee sacah 
beyond the mass of bacteria, as 
in figure 4, forming a clear envelope, which separates the 
mass from the surrounding bacteria. It is generally con- 
ceded that this is a resting state of the organism. 

In the case of pear blight 
the zodgloea have only been 
observed in liquid cultures, 
and not in the tree. At what(*, Ss 
time or under what circum-¢/¢ ~¢ \ 
stances they occur in nature, “<: * 
it is impossible at present to J.-S \ 
say, but it is not likely to be Yo 
while the bacteria remain in  \,. 
the tree. 

The form of these zodgloea 
is one of the most characteris- 
tic features in the develop- 
‘ment of the blight bacteria. 
A more extended and syste- 
matic description of the species 
and its development has been Fig. 3.—Zooglea from a culture in 
published elsewhere, ? to which potato infusion. Magnified 890 
the reader isreferred for furth- diameters. 
er information. 





‘Taken by permission from the Proceedings of the Phila. Acad. of Nat. 
Sciences, 1886, Pl. ILI, from an article by the writer. 

*Burrill in Amer. Nat., Vol. VII, 1883, p. 319 ; Arthur in Proc. Phila. 
Acad. Sci., 1886, p. 317. 
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The disease in other than pear trees.—It is generally 
recognized that the disease is most strongly manifested in 
the pear and cultivated crab-apple ; in the common apple 

or i andthe quince it is less destruc- 


Se 
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| Bl eile During the last season this list 

Fig. 4,—Part of LOZ ova mass has been extended by the suc- 
showing an envelope free from cegsful inoculation of the fruit 
eng Magnified 890 diam- 4nd branches of the wild crab- 

apple, Pirus coronaria, in which 
the disease took as readily and progressed as rapidly as in 
the common apple. It would be interesting to know if, 
during a season of epidemic, the wild crab-apple is not at- 
tacked by the disease like the common apple. . 

Several writers have expressed the belief that the same 
disease affects a number of other designated trees and 
shrubs, not belonging to the pome family. Some of these 
suggestions have been acted upon, and their trustworthiness 
put to the test, by a series of inoculations with the blight 
virus. 

On June 8 three succulent shoots of an elderberry (Sam- 
bucus Canadensis) were inoculated with fresh virus washed 
from blighting pear twigs, and at the same time the same 
virus was used to inoculate the young shoots and fruits of 
quince, and the fruits of Bartlett and Seckel pears. The 
pear and quince inoculations set up the disease, but no more 
effect was produced on the elderberry than if pure water 
had been used instead of blight germs. The experiment 
was repeated on June 18 with uniform results. In no res- 
pect could the conditions be more favorable for conveying 
the disease than were secured in these triais, and the abso- 
lute failure of the elderberry to be infected must be consid- 
ered ample proof that it is not a susceptible plant. 

On June 10 succulent and vigorous shoots of Abele poplar 
(Populus alba) and of balm-of-Gilead (Populus balsamifera. 
var.) were inoculated in the usual way. In each instance the 
wounds healed the same as if no virus had been applied. 

The experiments of each succeeding season make the 
conviction stronger that only pomaceous species are suscep- 
tible to this disease. : 

Internal conditions affecting the disease.—The factors 
which modify the growth and activity of the germs within 
the plant yet remain comparatively obscure. Why one 
species of bacteria will thrive in the living tissues of a pear 
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tree, while none other will, may never be fully known, but 
some of the controlling conditions are undoubtedly within 
the range of discovery. : 

Several investigators have expressed the opinion that the 
acidity of plant tissues prevents, to a large extent, the 
growth of parasitic bacteria, for most forms are very sensi- 
tive to acids. This has suggested the acidulation of artificial 
cultures. From a limited number of cultures it was learned 
that one-half of one per cent of malic acid added to potato 
solution prevented turbidity and the formation of a pellicle. 
The chief microscopic evidence of growth in this case was 
alight fleecy sediment, which was found to be composed 
- entirely of blight bacteria. Increasing the amount of malic 
acid to two per cent., only diminished the growth of the 
bacteria, without entirely arresting it. With five per cent. 
of citric acid some growth took place, but none at all with 
the same amount of tartaric acid. 

The experiments show that the blight bacteria can grow 
in the presence of a relatively large amount of fruit acids. 
This corresponds with preconceived opinions, and with the 
fact that the normal juices of the pear and apple are strongly 
acid to test paper. It is also found that the expressed and 
filtered juices of green pears make excellent culture liquids, 
without neutralizing. 

From the beginning of these studies both observation and 
experiment have pointed to a connection between the activity 
of the disease and the succulency of the tissues.1_ The in- 
ference has been chiefly founded upon the certainty and 
rapidity of the disease when inoculated into more succulent 
tissues, aud from the behavior of the bacteria in fresh 
pear fruit supplied with a varying amount of water. It is 
well known to every horticulturist that a rapid, succulent 
growth, brought about by high cultivation, or by any other 
means, is the condition which favors the disease. In 1866 
Mr. W. C. Flagg? called attention to the percentage of water 
in the heartwood, sapwood and bark of the apple and pear, 
determined by Emmons? as follows : 

Heartwood. Sapwood. Bark. 
PEAT soho wieetaaeice detalles marae nt td sey 22.05 48.80 63.70 
AD plas tits tt ALO Fat) Peri Caan Orie 83:85 | 39/10/59 

He inferred from these figures that ‘‘in the less density 
of pear wood and the greater amount of water in its sap- 
wood, we have probably one of the conditions of its greater 
liability to blight.” Summarizing the data of Emmons we 
learn that the pear contains one per cent. more water than 
the apple. 

1Report for 1884, p. 362; for 1885, p. 246. 


2Proc. Mo. Hort. Soc. for 1866, p. 401. 
*Rep. U. 8. Pat. Office for 1849, p. 475. 
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Fuller data on the amount of water in pear, apple and 
quince are given by Penhallow! from recent determinations. 
He took branches ‘‘representing on the one hand the growth 
of two years, and on the other hand the growth of four 
years,” gathered at different seasons of the year. His re- 
sults were as follows :» 





_—— 



































February. March. April. September. December. 
2 4 2 4 2 4 2 4 
years. | years. | years. | years. | years. | years. | years. | years. | years. | years. 
Pear ek 49.9 47.7 49.7 48.1 55.4 54.0 54.0 51.5 53.7 50.0 
Apple ....| 49.5 44.8 45.7 4i.5 49.0 46.4 56.2 54.5 48.3 59.0 
‘Quince....' 45.5 pO a Be ag gy PED TISAI alelates «ONS gre datolecd 56.3 Ae Oe ES es ee 





The most important part of the year for our purposes, 
May, June and July, in which the disease is most active, is 
not covered by this table. It is, however, interesting to 
note that for the time given the several percentages of 
water in the apple and quince are for the most part less 
than the corresponding ones in the pear. Averaging the 
amounts for the pear and apple (the data for the quince be- 
ing too imperfect for use) we obtain the following results : 




















Averages, Pear.; Apple. 
“Lwo years’ prowth for the five months.......... 00000. 52.5 49.7 
Four years’ growth for the five months ... ............ 50.2 49.2 
mocalaverace for the five'months<«:)). ies 2.9.0. 51.4 49.4 





These figures show a difference of two per cent. of water 
in favor of the pear, which is doubtless a larger difference 
than that obtained from Emmons’ figures, because younger 
growth was taken. This is evidently true, when we look 
at the difference in the branches having four years’ growth 
which show but one per cent., while those of two years’ 
growth show nearly three per cent. difference. 

These data sufficiently demonstrate that a pear tree con- 
tains more water as a rule than an apple tree. This coin- 
cides with the fact that the pear blights more easily than 
the apple. But if these are to be laid down as correlative 
facts, it should also hold true that a Bartlett pear has more 
water than a Seckel, as there is as much difference between 
these two varieties of pears regarding their readiness to 
blight as between some varieties of pears and apples. It 
was to settle this question that the several determinations 
of the accompanying table were made. In each case the 
whole of the last period of growth was taken. <A handful 


1Amer. Naturalist, Vol. XX, 1886, p. 429. 
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DETERMINATION OF MOISTURE IN TWIGS, 1886. 
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of the twigs of each variety, of as uniform length as _possi- 
ble, and with the exception of those of July 9 each handful 
from a single large tree, was gathered, and before weighing 
was divided into two parts without selection.’ The deter- 
minations are thus in as close duplicate as it was possible 
to secure ; the last column gives the average of each pair of 
duplicates. The twigs gathered July 9 were from a large 
number of young trees in nursery rows. Inall cases where 
the leaves were present they were carefully removed before 
drying, in order to have all determinations strictly compar- 
able. The drying was done at 100° C., the weights taken 
in grams and the lengths in inches. 

The statistics of this table seem sufficiently complete for 
the winter months, but are defective for the growing sea 
son. Turning at once to acomparison of the moisture in 
the Bartlett and Seckel pears, as representing the extremes 
in capacity for blighting, it is a surprise to find that the 
variety that is less influenced by blight, the Seckel, shows 
a constantly higher percentage of water than the other, 
with other incongruous facts. In view of this conclusion, 
it is unprofitable to institute further comparison of varieties 
until more statistics are in hand, as the results appear to be 
anomalous: and unexplainable. Averaging all the percent- 
ages for the pear and all those for the apple, the results fall 
into line with those deduced from Emmons and Penhallow’s 
_ data, the larger percentages being explained by the younger 
growth and the time of year the material was gathered. 








Pear, | Apple. 
Percentage of water DUCHUEM OY Wut OHS 9 ay seis ee woes 44,84143.81- 
Y 64 “ Penhallow................/51.4 149.4 
« < ss Arthur Gai bows rk 57.8 |52 











As the flowers are an important part of the plant in its 
relation to the blight, a set of determinations were under 
taken at the time the flowers were beginning to open, to 
see if the percentages of water in the twigs plus the flower 
clusters bear the same relation to each other that those of 
twigs alone do. Here we find that the Bartlett shows a 
somewhat higher amount of moisture than the Seckel, but 
is itself exceeded by the Boussock and Flemish Beauty, 
both of which varieties are also much given to blighting. 
The varieties of apple show less moisture than those of the 
pear, and the mountain ash, which blights somewhat like 
the apple, is not much above it in moisture. But the figures 
of this table must be accepted with considerable allowance, 
on account of the difficulty of selecting examples from the 
several varieties that represented them at the same stage of 
development. 
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DETERMINATION OF MOISTURE IN TWIGS AND FLOWERS. 
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A more satisfactory series of percentages, in respect to 
accuracy, was obtained from the fruit. The first lot was. 
taken when the fruit was something over one-half grown, 
and the second lot when full size and approaching ripeness. 
Kach pear was quartered, and the quarters distributed, so- 
that even closer duplicates, if possible, were secured than 
with the twigs. This table represents a relationship that. 
corresponds very well to experience regarding the tendency 
of each variety to blight, with the exception that the Buf- 
fum should stand above the Seckel, instead of being the: 
lowest of the series. But this exception need not be made: 
if we consider the progress of the disease in the fruit itself, 
when introduced by artificial inoculation or otherwise. It 
is not known, however, what relation exists between the 
succulency of the fruit and other parts of the tree, and this. 
table, therefore, helps us but little in solving our problem. 

It is interesting to note that in sixteen determinations of 
the fruit of the Buffum pear, made under as closely identi- 
cal conditions as it was possible to devise, a variation of 1.6: 
per cent. occurs, with an extreme variation from the mean. 
of nine-tenths of one per cent. Using these figures and 
applying the formula,! plus or minus 0.6745 into the square: 


root of reren| in which S is the sum of the squares of the dif- 
ferences between each separate observation and the average: 





1Kohlrausch’s Physical Measurements, Eng. tr., 1874, p. 2. 
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of all, while mis the number of observations, we obtain 
plus or minus .3%, as the probable error for any single ob- 
servation of a similar kind. Dividing this result by the 
square root of the number of observations made in any series 
will give the probable error of the final result, or average of 


DETERMINATION OF MOISTURE IN FRUIT. 
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the whole for any similar set of determinations. Thus the 
probable error for the average of 79% in the sixteen deter- 
minations of the water in Buffum pears is plus or minus .3 
divided by the square root of 16 = plus or minus .07%. 
This shows that the error in the table of percentages of 
water in pear fruit, that may be ascribed to imperfect 
manipulation, defective apparatus, the personal equasion, 
etc., is very small, not exceeding three tenths of a per 
cent. between any two single determinations. The per- 


286 


centages for twigs must be more variable than those of 
the fruit, on account of the greater variability of the ma- 
terial, but the exact figure was not determined. 

The difference in the amount of water in branches mak- 
ing different rates of annual growth is admirably shown in 
the accompanying table. All the material was selected from 
several large pear trees standing in the garden, and differed 
in no important way except as modified by slow or rapid 
growth. The old spurs were the product of several, proba- 
bly many, years of continuous healthy growth, having 
elongated less than an inch each year, and were somewhat 
branched. The other lots were composed of the total 
growth of the previous year only, one lot containing twigs 


DETERMINATION OF MOISTURE IN TWIGS OF BUFFUM PEAR. 
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not exceeding four inches, and the other those reaching 
nearly two feet. The amount of water in each is shown to 
be directly proportional to rates of yearly growth. This 
result is all the more marked as the determination was 
made in the dead of winter when the water in the plant is 
approximately at an equilibrium ; the differences must be 
much more prominent during the period of active growth. 
The significance of the observation is the more apparent 
when the difference between the extremes is compared with 
the greatest differences obtained between the varieties under 
like conditions. 


EXTREME VARIATION OF THE PERCENTAGE OF WATER IN THE PEAR. 
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The fact that this difference far exceeds the greatest dif- 
ference yet found between like parts of the most diverse 
varieties is, indeed, suggestive. To state it in another 
way—the greatest variation yet found between varieties of 
the pear in regard to succulency is much exceeded by the 
variation between the parts of the same tree. | 

Chemical changes.—Only an imperfect understanding yet 
exists of the chemical transformation brought about in the 
tree by the activity of the blight bacteria. The year’s work 
has contributed somewhat to the subject. 

To determine if the sugar of the plant was increased 
or decreased by the bacteria, the following tests were made, 
with the assistance of my colleague, Mr. Ladd. Immature 
pears, thoroughly permeated with blight from inoculations 
made eight days before (June 28), were contrasted with 
sound pears taken from the same tree at the same time and 
subjected to like treatment. Four or five pears of each 
kind were taken, the sound ones weighing 141.1 grams, 
and the blighted 111.6 grams. The sound fruit yielded 3.94 
per cent. of fruit-sugar, and the other 1.61 per cent., show- 
ing a large loss of sugar to be charged without doubt to the 
action of the bacteria. 

The solutions used in the preceding analyses, which were 
formed by digesting the material in alcohol, afterwards 
rinsing in water, and to the combined solutions adding 
enough water to reduce the alcohol in the solution to less 
than 20 per cent., were tested viscometrically by my col- 
league, Dr. Babcock. The result! gave 156 for the sound 
and 280 for the blighted fruit. These numbers represent 
the number of grams of sugar which it would be necessary 
to add to a litre of water to secure the same viscosity. By 
referring to the percentages of sugar already found in these 
same solutions, it will be seen that the solution from the 
sound fruit contained 39 grams of sugar to the litre, and 
the other 16 grams. Subtracting these numbers from the 
viscosities, leaves 117 and 264 as the respective indices of 
sound and blighted fruit when the sugar is eliminated. The 
substance which may be regarded as chiefly increasing the 
viscosity of a solution from blighted fruit over and above 
that from sound fruit is probably the gum or gum-like sub- 
stance formed by the bacteria. The difference between 117 
and 264, 7. e., 147, may be taken to represent the viscosity 
of this substance in blighted fruit. This number is so large 
that evidently only a small part of the gum is derived from 
the conversion of sugar, probably not even a fifth. It has 
been conjectured that starch contributes most largely to 
the formation of the gum, but although this is probable, 
there is no direct proof of it. 








1For the method of procedure see the chemist’s report in this volume. 
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Solutions from sound and blighted pears were also tested 
with Soleil’s saccharimeter, but without securing suffic- 
1ently uniform conditions to make the results worth record- 
ing. All that need be said is that both solutions were 
found to_be levo-rotatory, with a less percentage of sugar 
in the solution from blighted fruit. 

Can the common expression of horticulturists, that blight 
is connected with a ‘‘ poison” or ‘‘ poisonous sap,” be taken 
literally? To find an answer to this question, freshly and 
thoroughly blighted Bartlett pears (inoculated July 6 and 
gathered six days after) were tested for ptomaines, with 
Mr. Ladd’s assistance. Two such pears were digested with 
alcohol acidulated with tartaric acid, then with pure alcohol, 
the two solutions put together, filtered, evaporated to a 
syrup, and redissolved in ether. The following reagents 
were then successively employed—gallic acid, iodine in 
iodide of potassium, ferric potassic-cyanide, concentrated’ 
sulphuric acid, platinic chloride, potassio-mercuric iodide, 
and phospho-molybdic acid—without securing any ptomaine: 
reaction. It is therefore sufficiently proven that no ‘real 
poison exists in connection with this disease. 

blight bacteria in dead matter.—Experiments have shown 
that the germs retain their vitality for a considerable time 
in limbs cut from the tree and thrown upon the ground. 
The most interesting result came from cultures started with 
the inner bark of a blighted limb that was cut from the 
tree in midsummer and thrown into a tank of water in the 
garden. In the fall the water was drained off, but the 
sediment remained moist till spring, the examination taking 
place the middle of April. After a period of nine months 
under these circumstances the bacteria were found to be 
alive, and in a growing condition. 

A solution was made by treating soil with boiling water, 
filtering and sterilizing. This gave a nutritive solution in 
which the bacteria grew with moderate readiness, produc- 
ing a pellicle and zodglosa. A culture of this kind started 
with germs from the quince, reproduced the disease in a 
Bartlett pear tree by inoculation. 

The two facts that blight bacteria may retain their vigor 
in dead limbs from one season to another, and that they 
can thrive in garden soil, make it evident that itis the part. 
of cautious treatment to burn all blighted limbs when taken 
from the trees, and to remove affected limbs before they 
drop the exudation that may convey the germs to the soil. 

Index to literature of pear blight.—Probably no disease of 
plants has been more written about in America than the 
pees blight. The list of authors, which is being prepared 

y the writer, already contains several hundred names, al- 
though still quite incomplete. Taking the whole range of 
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the literature, much careful observation has been recorded,. 
which in the light of present knowledge, becomes specially 
interesting and of practical importance. A few selected 
titles of the more important articles which have appeared 
from time to time are appended to this report, and will 
serve to outline the trend of thought upon the subject from 
the earliest record yet found to the present. The early his- 
tory of the disease is obscure, only one item having yet. 
come to hand antedating 1800. The writer will be glad to- 
receive information of articles or items on the subject. 
printed in the last century. 

Summary.—The salient results of the year’s work may 
be summed up as follows: The direct proof that the disease. 
is due to specific bacteria has been strengthened. H:xperi- 
ment has shown that the wild crab-apple is susceptible to: 
the disease, while the elderberry, Abele poplar and balm- 
of-Gilead are not. The bacteria are able to grow in the: 
presence of a relatively large amount of fruit acids, which 
may partially account for their adaptability to the acid 
tissues of the living plant... There is found to be a rather 
constant ratio between the percentages of water in the 
branches of the several kinds of pome fruits, corresponding: 
to some extent with their liability to blight, but this rela- 
tion is not yet established for the several varieties of a. 
single kind, e. g. pears, although it appears to be essentially 
true, if the percentages of water in the fruit alone are con- 
sidered. The popular opinion, that the more rapid the 
growth of shoots, the more succulent their tissues and the: 
more liable to bight, is confirmed by trial. The amount of 
sugar in the tissues is found to be diminished by the dis-- 
ease, being presumably converted into gum by the bacteria.. 
It is shown that no true poisons exist in connection with 
the disease.. The bacteria may keep alive in branches cut. 
from the tree and remaining in water or moist ground till 
the following season, and they may also be cultivated in 
solutions of garden soil, indicating the desirability of- 
promptly destroying all blighted limbs. 


ROTTING OF TOMATOES. 


Another year of observation on tomatoes strengthens the: 
opinion that the rotting of the fruit is not brought about by 
a single agency, but by several, sometimes combined, but. 
more usually acting independently. No rotting of the 
green fruit occurred this season among the sixty or more 
varieties grown in the Station garden, although there was. 
the usual, possibly more than the usual, rotting of the ripe: 
or nearly ripe fruit. 
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The rot in green fruit is undoubtedly due to fungi ; and 
probably Dr. Halsted’ is correct in ascribing the decay 
which he studied to Cladosporium fulvum, but there is no 

round for referring that observed by Mr. Goff?, Prof. 
alley? aud myself? to the same fungus, although part of 
it may, or may not, have been due to it. 

Whatever may be the cause of rotting of green tomatoes, 
the rot in ripe tomatoes, as observed the present season es- 

ecially, must be ascribed to fermentation, chiefly acetic. 
The fermentive action is evidently not begun until the re- 
sistance of the living tissues is greatly reduced, or entirely 
lost. This may be brought about in several ways. All 
fruit reaches this condition of inability to resist. the inroads 
of disease germs, or of germs of disintegration, when it 
becomes fully ripe—literally dead ripe. The condition may. 
be prematurely brought on by anything which decreases 
the vigor of the plant, and thus enfeebles and shortens the 
life of its ripening tissues. A marked, and from several 
points of view an interesting, example of the early and ex- 
tensive rotting of ripe fruit in plants constitutionally debil- 
itated by propagation for three seasons from seed succes- 
sively selected from the feeblest plants of the preceding 
year, is recorded by Mr. Goff*, in which finally half the 
ripe fruit prematurely rotted. 

This kind of decay is very appropriately called ‘‘ soft 
rot,” and is well described by Mr. Goff as follows: ‘‘ The 
fruit becomes soft and collapses without changing color ; 
the skin finally bursts, permitting the contents to flow out, 
when it dries without detaching itself from the stem.” If 
the fruit rests upon the ground, it often cracks open, and 
the exposed surface becomes speedily covered with a white 
velvety growth*, composed of yeast and Oidium lactis, 
which for a considerable time prevents the contents from 
escaping. This white growth, with the associated bacteria, 
is only a more obvious development of the active agents of 
fermentation which destroys the fruit. | 

The main objects of this note are (a) to point out that the 
study of the tomato rot will be advanced by discriminating 
between the soft rot, chiefly affecting ripe fruit, and other 
kinds, largely brown or black and not soft, chiefly affecting 
green fruit, and that (b) one means of avoiding the former 
is to maintain the health and increase the vigor of the plants 
by judicious breeding, but that for the latter no remedy or 
preventive is known. 


'Proc. Soc. Prom. Agric. Sci. for 1883-4, p. 42. 
*Rep. N. Y. Agric. Exper. Station for 1882, p. 138; 1883, p. 195; 1884, 
ip. 227; 1885, p. 183. 
$Bul. Agric. Col. of Mich., No. 19, p. 5. 
»*Rep. N. Y. Agric. Exper. Station for 1884, p. 379; 1885, p. 249. 
‘Ante, p. 173; report for 1884, p. 227; 1885, p. 182. 
Described and illustrated in Rep. N. Y. Ag. Ex. Station for 1884, p. 380. 
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DISEASE OF CLOVER-LEAF WEEVIL. 


ENTOMOPHTHORA PHYTONOMI ARTH. 


The larva of this beetle, Phytonomus punctatus, was 
found upon the lawn as early this year as April 26, and for 
some time afterward, then disappeared, as it did last year, 
until fall. The larve seen were all sick with the disease 
caused by the fungus, Entomophthora Phytonomi, described. 
in the last report.* The insect was far less abundant than 
last year, and no full grown larve were to be found. The 
disease seems to have nearly or quite exterminated it from 
this locality, for the number was so far decreased by fall 
that but a single larva was detected (on November 9), 
although diligently searched for. 

The late occurrence last fall (November 20) of diseased 
larvee without resting spores, and their early appearance 
this spring (April 26), in the same condition as last seen in 
the fall, makes it evident that the mycelium of the fungus. 
hibernates in the bodies of the living larve during winter, 
thus avoiding the necessity for the production of resting 
spores, which up to the present time have not been de- 
tected. 

The germination of the summer spores under water, by the 
production of mycelial threads, is described in the last report. 

Further study this season reveals the fact that 

Pah, when the spores are germinated upon the sur- 

Nw face of water, or in sufficiently moist air, they 

py take on a different development. Instead of 

at once producing mycelium they send out a 

Fig. 5—Germ- short slender pedicel from one side (Fig. 5), 

mination of which bears a solitary minute spore. The min- 

ae ue uteness of these secondary spores, and their 

or. Maomfed aerial formation, makes it evident that they 

200 diameters, serve for long distance transportation by wind. 
Original. Their germination was not studied. 





STRAWBERRY MILDEW. 


SPH HROTHECA CASTAGNEI LEV. 


There is a large class of surface or powdery mildews 
(sometimes called blights), of which the best and most 
widely known is doubtless that which envelops the pea 
vines with a hoary coating in midsummer. All the forms 
are like the pea mildew in so far that they all, or nearly all, 
produce a delicate white cobwebby growth which over- 
spreads the plant attacked, and gives it a whitened grayish 
appearance. In summer, especially in July, the fungus 


*Report for 1885, p. 258, 
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«throws off a great quantity of colorless spores conidia) which 
promote its rapid propagation and distribution. The pow- 
.dery appearance at this time, which all close observers have 
noticed, is due to the accumulation of the undetached 
spores. Later in the season the resting or winter spores are 
formed in minute globular spore-cases, which are first yel- 
low, then change to black as they ripen. The fungus does 
not penetrate the plant on which it grows, but remains en- 
tirely upon the outside, and derives its nourishment by 
absorption through the cell walls. 

I find no record of a surface mildew upon the strawberry. 
It first came under observation on the grounds of the Sta- 
tion in the middle of June of the present year, and was 
noticed on the fruit of the Jucunda first, attracting atten- 
tion from the unpleasant musty taste it imparted. The 
fruit, especially the so-called seeds (akenes) and the fruit 
stems were whitened with the fungus ; it also overran, al- 
though less conspicuously, both surfaces of the leaf blade 
and the leaf stalk. Both ripe and green fruit were -equally 
covered, but it showed best on the former owing to the 
color. The central portions of the thickest masses were 
most affected, but it also appeared on isolated plants ; it 
did not, however, spread over the whole plant, some portions 
remaining quite unaffected. A Jarge number of varieties 
were growing hear together, of which besides Jucunda, 
the Mt. Vernon, May King and Garretson were somewhat 
affected, while intervening varieties nearly or wholly es- 
caped. , 

‘The fungus in this instance is not a new one, but a very 
common form appearing every season upon a variety of 
plants, especially weeds. The dandelion is particularly 
subject to it, and has given occasion for some observations 
that are of interest in this connection. 

There are five rows of dandelion growing in the Station 
garden. The middle row, named Ameliore Tres Hatif, 
having broad plain leaves has mildewed badly during the 
two years it has been under observation. The moss-leaved 
variety, Mousse’ of Vilmorin, with much dissected and 
curled leaves, standing beside the last, was slightly affected; 
the other rows entirely escaped. The interesting point is 
that the fungus, which adapts itself readily to plants of the 
most diverse nature, yet does not attack varieties of the 
same species with equal readiness. 

It is the same fungus which frequently proves detrimental 
to hops, mildewed vines giving but a partial harvest in pro- 
portion to the severity of the attack. 

The interest that the gardener is likely to have in the sub- 
ject of mildewed strawberries lies chiefly in a knowledge 
of the kind and nature of the fungus. When the mildew 
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us first noticed upon the ripe berries, it will usually be too 
late to administer any remedies. If it is seen earlier some 
fungicide might be applied to check its spread. What this 
should be must be determined by future experiments. 
‘Thoroughly dusting sulphur upon the dandelion has failed 
to remove the mildew, and is not likely to be more effica- 
‘cious on the strawberry; some liquid application will prob- 
ably serve better. An English gardener? is successful in 
clearing his strawberries (presumably grown under glass) 
from mildew (probably the same as mentioned above) by 
‘spraying with a solution of one-fourth ounce of sulphide of 
potassium to a gallon of water. Twice the strength did no 
harm to the plants. If a remedy is needed this one is well 
worth trial. 

In any case the strawberry plants are weakened by the 
growth of the fungus, the fruit is rendered uninviting and 
‘unpalatable, while there is a possibility of a partial loss of 
the crop, giving good reasons for calling attention to the 
subject at this time. 


PLUM-LEAF FUNGUS. 


SEPTORIA CERASINA PK. 


Very little can be found in horticultural literature un- 
questionably relating to the malady of the plum which this 
‘parasitic fungus causes. This probably does not arise from 
‘the restricted distribution or rare occurrence of the injury, 
‘but from its being confounded with normal autumnal ripen- 
ing of the leaves. Its most prominent feature is the pre- 
mature shedding of the leaves; and early defoliation is 
‘supposed in severe cases to be abnormal only in being has- 
‘tened by the malinfluence of the weather, such as drouth 
or heat, or by the sterility of the soil. The real cause may 
more often be traced, however, to the action of an endo- — 
phytic fungus, the one named above, which saps the life of 
the leaf and produces an unnatural ripeness. 

The fungus first becomes conspicuous to a careful ob- 
server about the middle of July. It starts at isolated points 
on the leaf blades, apparently from spores derived from the 
air, and spreads in a circumscribed area, usually not ex- 
ceeding an eighth of an inch in diameter, and more com- 
monly but half that size. These spots are usually more or 
less rounded, but may be angular when bounded by the 
veins. They are dull, or even bright, red on the upper sur- 
face of the leaf, with or without a whitish dot in the center, 


18. Cornhill, in\Garden, Vol. XXVIII, 1885, p. 39. 
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and brown or reddish brown beneath. In abundance they 
range from afew on each leaf to such numbers as to be- 
come confluent and cover nearly the whole surface. After 
a time a pustule forms at the center of each spot beneath, 
which becomes clearly noticeable, especially under a lens, 
is pale yellowish brown in color, and when mature dis- 
charges a considerable mass of whitish spores. The spores. 
. being agglutinated, sometimes form 
tendril-like threads, but more often 
spread out into irregular masses, or 
are washed down by rain into a white 
ffilm. In August and September the 
quantity of spores produced on the 
under surface of plum leaves is often 
so abundant as to be clearly apparent 
to the naked eye. The form of the 
spores, as seen under the microscope, 
4 is given in Fig. 6; Fig. 7 shows a 
of _ verticle section through a pustule, 
che aL % Baera from which the spores have been 
loaves in Aucast. Moen, largely removed to give a better view 
fied 430 diameters. Orig- Of the manner in which they arise 
inal. ~ from the fertile layer of vertical 
threads. 
The primary injury which the fungus does the plum tree 
is twofold; it robs the tree of nourishment diverted to 








Big. 7.—Vertical section of a plum leaf bearing a septoria pustule, from 
which the spores are escaping. The discoloration of the tissues of the 
leaf by the fungus extends to the opposite surface, and joins the healthy 
tissues on the right in a well marked line. Magnified 150 diameters. 
Original. 
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build up its own structure, and it weakens or destroys a 
part of the leaf tissue. The effect in part is shown in the 
premature ripening and loss of the foliage. On young trees 
the leaves often begin to fall by the first of August, and 
frequently by the latter part of the month very few, except 
some of the youngest at the ends of the branches, remain 
on the tree. The early loss of foliage tells upon the vigor 
of the tree, and seriously interferes with the annual growth; 
at the same time the tree is ill prepared to withstand the 
rigors of winter, and starts into leaf the next spring with 
diminished vitality. According to Mr. T. T. Lyon,! the 
well known fruit grower of Michigan, all varieties are not 
attacked alike: ‘‘the Chicasaw and Americana classes are 
nearly or quite exempt, while many of the Domesticas, such 
as Bradshaw, Damson, Bavay, are far less liable to such at- 
tacks than Washington, Green Gage, Jefferson and numer- 
ous others.” Still he thinks that ‘‘the disease is a very 
serious one.” 

If we turn to find some means for checking or preventing 
the growth of this fungus, it becomes at once apparent, that 
so far as our present resources go, no topical application 
is likely to be efficacious, from the fact that it is not a super- 
ficial parasite, but an internal one. Some indirect method 
of fighting it must therefore be devised; for this purpose a 
knowledge of the transformations and habits of the fungus 
is evidently of primary importance. To this end a study of 
its life history has been carried on for two years past, but. 
up to the present time, it is to be regretted, without com- 
plete success. 

First, directing attention to the manner in which the 
fungus passes the winter, it is found that the septoria 

a spores (shown in Fig. 6) 
h| ra cease to be formed with 
IR the death of the leaf, and 
are replaced by another 
kind, which considered 
independently would be 
referred to the genus 

S&S Phoma. The latter are 

Fig. 8.—Part of the spore-bearing layer minute, colorless, nearly 
lining a phoma pustule; from a plum globular spores, formed 
leaf gathered in September. Magnified in the greatest abundance 

430 diameters. Original. at the ends of crowded 
vertical threads lining a cavity (Fig. 8). The external ap- 
pearance is that of black pustules which are borne on the 
same spots that. bore the septoria, and in equal abundance. 
Like the septoria, the phoma only fruits upon the under 











‘Mich. Horticulturist, Vol. I, 1886, p. 134. 
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surface of the leaf, and the growth appears to be entirely 
arrested when this surface is in contact with the soil. It 
might be expected that under such circumstances the 
pustules would appear upon the exposed upper surface of 
the leaf as it hes upon the ground, but such is not the 
case ; the upper surface remains as free from the phoma as 
if the leaf did not contain the mycelium of it. Further in- 
vestigation may show that when this surface is continu- 
ously covered until the decay of the leaf, the fungus also 
dies without leaving spores for its future propagation ; but 
it has not yet been proven. The phoma makes a slow 
growth throughout the winter, and may be found as late 
in the following spring as May. When warm weather 
comes the black pustules begin the formation of another 
set of spores very different from the former kinds. These 
are quite large, oblong in shape, and contained in elongated 
sacs or asci; in short they are the ascospores of a mature 
form of an ascomycetous fungus. By the first of May the 
ascl or sacs are well developed, but the spores inside of 
them have barely become defined (Fig. 9), and some weeks 
droning longer are needed to develop and finally 
Ute i ¢(. bring them to a sufficient state of ripeness 
vedo '> for distribution, and a renewal of growth 
‘elcon.e”* when conditions become favorable. There 
Fig. 9.—Section are thus three sets of spores produced by 
showing theasci_ the fungus at different seasons of the year 
at the =e ee —the septoria spores insummer, the phoma 
form. Masnified SPOTeS In winter, and the ascospores in 

120 diameters. spring. 

Original. But at this point some critical reader 
may wish to inquire what reasons there are for believ- 
ing that these very different kinds of spores are really 
produced by the same fungus. There are several very 

ood ones. The resemblance which these successive 
orms bear to the course of development in other ascom- 
ycetous fungi, in which the life history has been well 
established, is strong presumptive evidence. To this is 
added the fact that the three stages overlap one another, 
that is, the phoma begins upon the same spots occupied by 
the septoria, and often before the latter has ceased produc- 
ing its spores, while the ascosporous condition in the same 
way follows the phoma, and this succession is invariable. 
A further point of evidence is that the phoma is in the 
same relative abundance as the septoria, and always follows 
it, while the same is apparently true of the ascosporous form 
in its relation to the phoma, although, from accidental 
causes, this has not been so fully observed. Until some 
proof can be adduced to the contrary, therefore, we shall 
be warranted in assuming’ that the three forms described 
are but developmental states of one fungus. 
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It is reasonable to suppose that the three sorts of spores 
have three diverse and important offices to perform. Ag 
to the ascospores, there can be no doubt that they germin- 
ate upon the leaves of the plum tree in spring and start the 
new growth that sometime afterward bears the septoria 
spores. The phoma or winter spores may be of sexual 
nature, and perform the office of the male element in orig- 
inating the ascophorous stage of development, but this is 
conjecture based only on the time and mode of occurrence. 
It seems probable that the septoria spores are for the im- 
mediate and rapid distribution of the fungus to all suitable 
surfaces for its growth in the vicinity. If so the spores 
ought to germinate with readiness, but several attempts 
have proved unavailing when they were sown upon or in 
water. Some other method of germination, however, may 
bring better success. 

In the light of the present knowledge of its life history, 
two reciprocating methods of combatting the fungus seem 
to commend themselves. Bury or burn the fallen leaves 
before the first of the next May, to prevent the fungus from 
surviving the winter and germinating in the spring, and 
then spray the foliage during May and June, or even long- 
er, with some fungicide to prevent stray spores from start- 
ing the fungus in the leaves. If it is too much trouble to 
gather and burn the leaves, much may evidently be accom- 
plished by plowing them under in late fall or early spring. 
It is impossible to say what fungicides will prove efficient, 
as none have been tried, but a solution of hyposulphite of 
soda or sulphide of potassium will probably serve as well 
for trial as any. The application should be renewed after 
showers have washed off the preceding one. 

So far as now known this fungus is confined to America. 
It was described in 1876 by Mr. Chas. H. Peck,! who gath- 
ered it in the Adirondack mountains on the leaves of the 
wild black cherry. A very similar species, if not identically 
the same, has been described:by Mr. Ellis? on leaves of the 

129th Rep. N. Y. State Museum, p. 48. 

“Amer. Naturalist, Vol. XVI, 1882, p. 811; Ellis’ N. Amer. Fungi, No. 
1151. The length of the spores as given by Hllis, is 30 to 50 mu, and by 
Peck, .002 to.003 inches—50 to 75 mu, while my own measurements of simi- 
lar material to that used by Peck give 35 to 60 mu. My examination of a 
large amount of material gathered from different varieties of plum, cherry, 
apricot, and peach, at different times in summer and fall, leads me to think 
that these differences of measurement are sufficiently explained by the vari- 
able vigor in the growth of the fungus at different times and on different 
hosts, which to a considerable extent influences the size of the spores, as it 
also does the appearance of the spots. Aside from the size of the spores, 
the only material distinction between the two, according to the descriptions, 
_is that 8, Pruni is said to have 4 to 6-septate spores. But an examination of 
the specimens in N. Am. Fungi shows the spores to be simple, as in S. 
cerasina, and the contrary statement is possibly due to an error. From this 
examination of material and literature it seems safe to consider 8. Pruni a 
synonym of §. cerasina. 








- 


298 


wild plum (Prunus Americana) received from Kentucky im 
1882. These descriptions do not apply to the ascophorous. 
or perfect form of the fungus, which does not appear to. 
have yet been named. A full knowledge of the develop- 
ment will eventually necessitate throwing the fungus into- 
another genus. 

Upon the wild cherry it produces little injury. On the 
cultivated cherry the injury is more considerable, but not 
often serious, so far as observed. The apricot and peach 
are also slightly affected. On the latter the fungus rarely 
produces many septoria spores, but after growing awhile, 
the tissues of the leaf containing the parasite become dry, 
separate perfectly from the surrounding healthy tissue, 
and drop out, leaving a round hole as cleanly cut as if made 
artificially. The appearance in peaches and apricots is. 





Fig. 10.—Leaves of cultivated plum perforated by Septoria cerasina. Orig~ 
inal. 


known as the gun-shot injury in California, where it is so 
abundant as to be detrimental, but whether caused by Sep- 
toria cerasina, or not, isnot Known tothe writer. In plums. 
(Fig. 10) the gun-shot holes are sometimes numerous, and. 
sometimes quite absent. The causes which determine the 
fall or retention of the spots has not been made out. 


WEED STATISTICS. 


The observations on the number of weeds found upon 
one-twentieth of an acre during a growing season have 
been continued. The plat selected this year was some dis- 
tance from the one used last year, and both were originally 
part of the same abandoned pasture. This one had been 
ploughed in 1882, and had borne four crops, with an annual 
dressing of commercial fertilizer, and without stable man- 
ure. The land on all sides has had constantly clean culti- 
vation. , 


ee 
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The countings were made in June, July, August and 


September, the largest 
each time, leaving the 


weeds being pulled up and removed 
smaller ones to grow. The accom- 


panying table gives the result. For convenient reference 


the results obtained in 
the present year. 


1885 are incorporated with those of 


WEEDS GROWING ON ONE-TWENTIETH OF AN ACRE. 


























ENGLISH NAME. LATIN NAME. | 1885. | 1886. 
Three-seeded Mercury ............. PACALY POMP VITO IMICHe Lae atten aietene neo 2 18 
MUJOMPMEP TASS satNeee ee Leen Gh fire oy Apropyrum repens Biss. cue re Lek — 46 
Virginian Anemone... ............ Anemone Virginiana L............ ACD ie 1 —— 
Ly i ale: Mak A ee oer ee AMA ra mtu sialOuUs eee tet: Teale Le eke he — 2 
DT ee ee a AMarantus Tetvronexus IL oh socj.ces ace eu sek 4 134 
RUMOR TONG. ore este cce ede Ambrosia artemisizfolia L.... ........... 62 48 
eg Die Bee re Cae eee Ambrogia trifida gD 35 bulge) ka 68 — 
SOTO Kaper a eok oi emesis Se bed 2s PAT GUTTA) PA ula oni Hees eae eae aie ates) oe meee 1 — 
MORE SLAs hehe ah bUlticds. Asclepias;Cornuti Dee. iti). co eeh e.ae 67 — 
New Engiand Aster................ Aster Noyee-Anglia foo. i si4 2 eee 3 — 
Shepherd's Purse ea ues bs: A! Capsella Bursa-pastoris M ................ 2 18 
Mouse-ear Chickweed... ..... sated Cerastium vulgatum L...............2 4... — 3 
EA NRRE eae st en hy cee aes Chenopodium album Li) 3.2 ee 21 400 
Mitcay eilaley! ea uisiloe Nabe WG Chrysanthemum Leucanthemum L....... 3 — 
Canale NIetle. a 23% fad. wos ove Cnicus art ensis TIO oe oleh owedi ee Wipes 4380 8 
pbc evel s 1G Mr\ "4 CS Cnicus lanceolatus Hoffm........ ........ 3 — 
NEO ern tu one's dena yee eds tes fHupborbialmaculatawutecsse sume teem. 69 3 
SSUICMV Temes h sie ie CAN Mte e in as He elambinirseavn us Mose sek cans esl oo eas ae — 40 
ROLE BAWOUT: oc ahs och aieinsdicls sic dis ay persia moultilnre Ta oe le hs acts oe vice 1) — 
WY SR A MOMAIESEL SC he ss Rivne, Lote ameter s jLactuca Canadensis T7270. ion. oo, oy 1 oe 
OTA Rane ae acid LUN oe os Lycopersicum esculentum Mill.... ....... — 1 
UDALL Ui (ea cit + wiinmive.s eiotcudis «oe TR ODUM A LUMEDID Lae ose «frp! dike lan mado’ dia Vo ne 2 Lays 
WVIGOG: SOLTELui es cat acces tte Pose Oxalis corniculata L., var........... Hee 62 | 1 
WARNE RAT ASE at Ces ee abu LL ametm canilare Tac rl euc i etie sak, oe 123 | 12 
Barn-Vard OPES 0, baa ..04. bk ie oa. jPanicum Crus-galliL........ BASES ea iB leA 10 
Low Fincer-grass..... Baie Pee gi tale Panic, iabrum, Gaud (fii. fe. oe cas chee 516 | 4 
COMMON FW ALENID ais ics ac0 vce beens [, ASUILECH BAUVE Lins holes ee¥de ayes sets 3 woe 
dy bo Tec Ch i iaee Aelia ane ee Pr MCUIN PATCH SE Lace is hirwn Goel vicieta ole-sls) tbunns 27 — 
Mairoungd Gerry es. Physalis: Virginiana Mill. 2 och... .s..-..c 1 
Rngbeh. Plantain? 2.30 Plantago lanceolata L......... 0... ..0.... 162 1 
Hommon, Plantain ©. 5 5436. ned. oy Pisntaco maior Us, . de sj faeces ds ways te «> 10 4 
POI ROPELGOITY CMe cence cs ccs Plantago Rugellii Dec............. separ 1 21 
Kentucky Blue-grass.............. RO pratensisyl Mews ety: "BS oc AOR Ie 194 — 
Fowl Meadow-grass................ Oa seroling TOT we me. e foe a lak sales. a 4 
WOIIAFUW CCE vs hk valves Sas eals ates Polygonumacré Hs BIB 4. aiie ne cael) 14 — 
Legh ae oe ee Polyponum @Vicwlare Dy oe. 36 sic re.aiyaye odes 7 21 
Black Bindweed...... ............ Polygonum Convolvulus L....... ..:..... 12 81 
PENIAPEWOOUL aus EEK cebet sid Polygonum Pennsylvanica L..... ........ 2 — 
LET Gy FAT OO ROLY Nar OLRUCREIA Daly ation, one fu co aioe 120 831 
PISSIANG py, eae. Aen eae, Le hs irortaiaca vleraceanUl. gc he ey, —_—-- 6 
STOO UR UMBC ih ee cca vce pinieyann s Mie planpa fe sa les Be geet Ua Bl ares 1 1 
ted Sums DEFINI AL we, (Rubs strigosus Mie! hei. stlvVdvee. « — 
A WORE oe reba, end ledie gran th > 6 \Rumex)Acetosella: Diji..) Vicu ie assis of tae 20 — 
CITI OU OOK En ew es onceky cul, 2 ciate ee f HELIN SP CLI SOUS ue pee eee cata eee ere 3 — 
PeOm rae Pets Sh Pe bE ay Rumex sanguineus L.t) yo .\oe nbs eee. es! 14 a 
COMMU ak Senn lala Flan tate? +4 j SOGCIS VAG SO ATIBU AL wh sraicn te 4 asin «ky Via vio vs 2 
PPS OAM PERS 5 FRU Tse waph eats’ Setaria glauca Beauv...........0.. 00.0000. 2233 133 
Pigeon Grass....... Pee rere Be emia: Setaria viridis Beauv..... ............. Lagi, ARO 1810 
MUO IMML -cdop i. sxsess 202 eu. BOLOALO Canadensis’ ss !..... 6. y v's TN 4 — 
Bomsivhistle 4 ol. cess. SonchisiaspenjVall Pet wey ee aE So ty — 3 
PUL AUUBUIE LS retest b¢~)5 soa’ o aad Sonchis oleracea Ts. ds iom.y +s os en lace cans 1 oe 
Dorertarntintt. feted. Meee ol. porgium vaeare Tkks facto. age. eid —~ 173 
‘Common Chickweed ............... \Stellaria media Smith..... .... ...... 4.. —- 1 
WOR MOTO Times ee gets cs als 5 B00 S: Taraxacum officinale W .................. 129 6 
Med Clover: vin il. Pav ock oes oles o2s Prifolinni pratense lag 5h. s.05 a. Ses dedeleapene | 4 122 
PMS ACLOMON Std PV og idis ot oc se nek iyHOMOM procunibens Th... tte, es eee 1 —— 
White Qlover: ss £72005 unc. PY mitoliunr repens Ae. Les anes. Ee ees: | 37 122 
Pe eae eee ana WVernasCum Oa Mate nhs wh ap belt aksiehss4 | — 3 
mpecdwellie? sxe tVid 2. FP IA (Veronica peregrina L ......... .........0% _— 1 




















It will be seen by the table that twenty-three species 
occurred in both years, aggregating, after deducting the 
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Canada thistles, 4008 individuals for 1885 and 3801 for 1886. 


Twenty-two species of 1885 numbering 438 individuals did 
not appear in the plat of this year, while fourteen species. 
with 286 individuals occurred this year and not last. The 
majority of the species peculiar to last year are to be classed. 
among the weeds most commonly met with in borders of 
cultivated fields and in pastures and meadows, while those 
occurring only this year are more characteristic of continu- 
- ously ploughed fields. 

The present year’s observations very well represent the 
condition of clean cultivation of unmanured land, which 
has been ploughed long enough to eradicate most weeds, 
adventitious from its condition as a meadow or pasture, 
and not long enough to become infested with those from 
old cultivated fields. This is practically the minimum 
number of weeds for ordinary cultivation, and amounts to. 
81900 individuals per acre for the growing season. 


IMPORTANT ARTICLES ON PEAR BLIGHT. 


The following list of papers, selected from several hun- 
dred titles forming part of an index to the subject, in course 
of preparation by the writer, is intended to indicate the pre- 
vailing public opinion upon the subject of pear blight from 
the earliest-record yet found to the present time. As the 
index from which it is taken is yet far from complete, it is. 
likely there are other papers that might have been advan- 
tageously added, although the object in presenting it at this 
time is well attained as it stands. 

Brief abstracts of the papers are appended, giving much 
valuable information, but also exhibiting some errors of 
opinion and observation, which the reader will doubtless. 
easily detect. It should be said in justice to the authors. 
quoted, that the selections do not in every case represent 
mature opinions, but rather those standing for the fore- 
~ most thought of the time, or made prominent by the position 
of the writer, or the time or the place of utterance, which 
subseqent information may have materially changed. 


The early accounts are especially important in studying. 


the history of the origin and spread of the disease, and any 
information regarding items or papers printed in the last 
century will be very welcome. 
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1794. DENNING, WILLIAM. On the decay of apple trees. 
Trans. Soc. for Prom. of Agric., pt. 2, 1794, p. 219. 
[33 pages. ] | : 

Same, 2nd ed., vol. 1, p. 185. 


This is from a letter writen Dec. 22, 1798. He first saw the malady on 
the Highlands of the Hudson in 1780. It also attacks pears and quinces, | 
He describes it fairly well, but refers it to a borer in the trunk, which he 
found after much labor. 


1817. Cox, WinLt1AM. Cultivation of fruit trees, 1817, p- 
174. [13 pages on blight. | . 


‘That species of blight which is sometimes called the fire blight, fre- 
quently destroys trees in the fullest apparent vigour and health, in a few 
hours, turning the leaves suddenly brown, as if they had passed through a 
hot flame, and causing a morbid matter to exude from the pores of the bark, 
of a black ferruginous appearance; this happens through the whole course of 
the warm season—more frequently in weather both hot and moist. It gen- 
erally, though not always, is perceived most in confined places; certain kinds 
and particularly that most exquisite of winter pears, the St. Germain, seems. 
peculiarly liable to this species of blight. I have in twenty years lost upward 
of fifty trees in the fullness of vigour sometimes in the most open airy situa- 
tions, and in every kind of soil.” Old varieties supposed to be more subject. 
to the disease, the ‘‘Seckle,” a new variety, not often having it. ‘‘From the 
great vigour and rapidity of the vegetation in America, pear trees, if much 
pruned, are apt to grow too fast; this appears to render them more liable to 
the effect of the fire blight than otherwise they would be.” ‘The in- 
fluence of the hot sun and other causes spoken of; light pruning recommended. 


(This is said to be the oldest American book upon fruit culture.) 


1826. Lowe, Jonn. New England Farmer, vol. v, July 
28, 1826. 


Describes the work of Scolytus pyri in killing the limb, as if it had been 
cut off and thrown aside to dry. Notes finding the insect, and transmitting 
it to Prof. Peck, who first described it. 


1843. FESSENDEN, THomMAS G. New American Gardener, 
1843, p. 245. [1 page on blight. | 


Said to be due to Scolytus pyri, to overpowering rays of the sun, to 
plethora or surfeit brought on by too high manuring or too much pruning. 
Only remedy is to saw off the affected limbs ‘‘some inches below where the 
blight appears.” | 


1844. Brecuer, Rev. H. W. (Indiana). The blight in the 
pear tree; its cause and a remedy forit. Mag. Hort., 
vol. x, 1844, p. 441. [15 pages. | 


Describes blight as known in the Western States. Before the leaves 
appear the bark of the last year is found dead and dry in spots, orelse puffed 
and soft with thickened sap —only different degrees of progress in the same 
disease. The former permits the branch to put forth leaves, but dies the 
coming winter; the latter engenders active disease. Disease starts in the 
ends of shoots and progresses downwards; from the time of first appearance 
to the death of the part is from a few hours to three weeks. Wood turns 
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brown, the sap is thick and unctious, with a sour odor like fermented water- 
melon, or tops of potato vines after being frosted. The odor may be per- 
ceived at some distance from the trees. Bark sometimes bursts and acrid 
sap exudes, which destroys vegetation on which it drops. This is called the 
true winter blight; summer blight only injures the leaves. 3 

Theories:—1, rays of the sun passing through vapors; 2, poor or dele- 
terious soil; 3, violent changes of the temperature of the air, or of the mois- 
ture in the soil, sudden change from sward to high tillage, resulting in 
“surfeit” or ‘‘overplus” of sap; 4, stimulation by high manuring or constant 
tillage; 5, effects of age—old varieties being most subject to it; 6, attacks 
of insects—Scolytus pyri, aphides, ete. 

Cause of blight:—Autumn freezing of unripe wood, which engenders a 
poison that destroys the shoots and branches in the following season. This 
is elaborated in extenso. 

Proofs of the theory are: 1. The two great blight years of Indiana were 
1832 and 1844, and they were preceded by early and severe autumn freezing. 
2. It mav be predicted the winter before its occurrence by experienced nur- 
serymen, in individual trees or limbs. 38. Late winter or early spring prun- 
ing shows a viscid sap in affected limbs. 4. Trees which ripen their leaves 
and wood early are least affected. 5. Wherever artificial causes have either 
produced or prevented a growth so late as to be overtaken by a freeze, blight 
has, respectively, been felt or avoided. 6. An orchard favorably situated to 
ripen its wood early in 1843 had no blight in 1844, while all about it had. 
7. The fact that blight first appears low down on branches is no objection, 
as that is where the returning sap ‘‘effects a lodgment.” 8. Spring frosts 
do not produce it, for im 1834 they were severe in May, and no blight fol- 
lowed. 9. Forest trees do not suffer much because protected by one an- 
other. 10. Fall-growing shrubs may not be as susceptible to injuries by 
freezing. +11. Spring-grafted shoots get their blight from the stock which 
has been exposed tg the winter. 12. Spread of the disease through the tree 
is due to the malignant sap where killed by freezing. 13. Trees of vigorous 
constitution are sometimes able to throw off the disease. 14. Rich and dry 
soil gives vigor and prevents blight; rich and moist soil forces growth and 
prepares for blight. ' 

Remedy: 1. Light, rich and dry soil. 2. Varieties that early ripen their 
wood. 38. Rvot-pruning when in danger of late fall growth. 4. When it 
has occurred resort to ‘‘free and early cutting.” 

Additional items: This blight is not to be confounded with winter killing. 
The ‘‘Yellows” is believed to be a ‘development of the blight according to 
the peculiar habits of the peach tree.” 


1845. DownineG, A. J. Fruits and fruit trees of America, 
1845, p. 822. [64 pages on blight. | 


Same, rev. by Chas. Downing, 1857, p. 412. [63 
pages. | 

Same, 2nd rev. by Chas. Downing, 1885, p. 644. [54 
pages. | 


‘This disease has been, at different times, the terror and despair of pear 
growers.”’ Has been known for nearly a hundred years, but notions of its 
character and origin have been so vague as to lead to few practical means 
for controlling it. A page is given to the insect blight and remedy, caused 
by Scolytus pyri. 

Fire blight is treated under the heading of ‘‘frozen-sap blight.” Symp- 
toms are (1) a thick, clammy sap at winter or spring pruning, (2) dead 
patches of bark on trunk or large branches seen in spring, and (8) rather 
sudden dying of extremities in early summer. In severe cases it may ex- 
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tend throughout the tree. This is explained by saying that early autumn 
freezing changes and poisons the sap, and the pois on is distributed by the 
movement of sapin spring. In support of this theory it is pointed out that 
those varieties ripening their wood early in autumn, like the Seckel, are 
least affected. . 

Preventive measures are to avoid wet and unduly enriched soiis, late sum- 
mer pruning, and those varieties which ripen their wood late. When late 
growth cannot be avoided resort to root pruning and apply lime. Cut away 
call diseased branches as soon as seen. 


1846. Harton, L. C. (Providence, R. I.) Review of opinions 
on pear tree blight. Hort., vol. 1, 1846, pp. £59, 495. 
[45 + 5 pages. | 
Distinguishes between the true pear blight and that caused by the insect, 

Scolytus, then examines the theories which ascribe the former (a) to elec- 

tricity and atmospheric influence, () to old age or long duration of varie- 

ties, (c) to a sudden freezing of the bark, and (d) to an epidemic transmitted 
by the air. 
Judge Buel in 1828 in the New England Farmer, and the editor of the 


Genesee Farmer in 1833, championed the insect theory. In the New Eng- 


land Farmer for 1829 a correspondent ably answers Judge Buel, and argues 
that electricity and rarification of the air produce blight. Forsyth and 
Prince ascribe it to sun-stroke. Coxe, following European thought, favored 
the view that it is connected with the enfeebling of varicties by age. If it 
were an epidemic or in any way related to Asiatic cholera, the whole tree 
and all varieties would be alike affected. These several theories are care- 
fully treated, their weak points displayed, and additional facts supplied. 
The frozen sap theory of Downing is finally thought to best accord with the 
facts. Careful examination of his own orchard before leaves appeared in 
spring convinced him that the injury which becomes conspicuous in June is 
really begun in the winter. Late succulent growth is to be avoided ; pears 
worked on quince, and root pruning for rich soils, are advocated. 


1846. G[ooxrns], S. B. (Terre Haute, Ind.), and A. J. 
Downing. Remarks on the pear blight of the west. 
Hort., vol. 1, 1846, p. 253. [8 pages. ] 

Does not agree with Mr. Beecher regarding the cause. May 10th, 1834 
was a very severe frost, killing fruit buds of forest and fruit trees alike, yet 


it was not followed by blight. Other like instances given. An objection 


to the theory is that old trees are attacked rather than young ones. Another 


objection is that freezing does not change the sap to render it poisonous; 


death by freezing is not occasioned by deleterious properties imparted to the 


sap; the small branches of the trees freeze every winter. Yet blight is evi- 


dently a ‘‘disease of the circulation,” as proved by the following instance. 
Visiting Mr. Ragan in 1845, he was shown a thrifty young pear tree in the 
nursery, which had been ‘‘inoculated by way of experiment” with ‘‘the sap 
of a blighted tree” ‘‘a few days previous.” ‘‘He had made an incision about 


‘three feet from the ground, lifted the bark as in the process of budding, and 


injected a small quantity of the diseased sap.” ‘‘We found the leaves of the 
patient changing color, and emitting that peculiar odor which indicates the 
incipient state of decay, which is always present in cases of blight, and upon 


applying the knife, the inner bark was found to be black from the root to 


the top, while nothing of the kind appeared elsewhere in the nursery.” 
Objects to whitewashing as a preventive, as the disease ‘‘is contracted at 
the extremities,’? which is not touched by the whitewash. 
“T strongly incline to the belief that the pear blight is an epidemic; that 


it prevails like other epidemics, and will pass off like them. The atmosphere 
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is, I believe, generally admitted to be the medium by which they prevail. 
and are carried from place to place. What that subtile principle may be, 
which pervades onr atmosphere, by which infection is retained and trans- 
mitted, so that, hke the Asiatic cholera, it makes the whole circuit of our 
earth, human science has not discovered; but that such a principal exists is 
sufficiently obvious from its effects.” There is ‘‘good reason to believe the 
vegetable world may be affected in like manner” with the animal. 

To this A. J. Downing appends an editorial note in which he states that 
the theory of Mr. Gookins of ‘‘an epidemic conveyed by the atmosphere” is 
‘too slightly supported by facts to weigh at all against the observations 
made by cultivators,” all of which ‘‘strongly points to the freezing of the 
sap as the cause.” ‘Were the cause atmospheric, its effects would always 
be seen first at the points of the shoots.” ‘Its first symptoms also would 
always develop themselves in the growing season.” On the contrary, the 
first symptoms of the frozen-sap blight are the black spots on the bark of the 
limbs or trunk, a long way from the extremities, and first seen in late 
autumn, winter or early spring. Repeats advice to prevent injury by white- 
washing the trees. 


1847. Barry, Patrick. (Rochester, N. Y.) [Editorial 
comment.] Genesee Farmer, vol. vim, 1847, p. 218. 
[2 col. ] 


“Insect blight” is more prevalent in some sections of the country this. 
season than it has been for the last seven years. Apple, pear, quince, crab, 
and even the walnut and hickory have all suffered. First noticed in the 
latter part of may, as the apple was passing out of bloom. Last of July it. 
is not abated. Generally'called ‘fire blight,” but believed by the writer to. 
be solely due to an insect that is venomous to the tree. Fruit spurs on apple: 
and pear attacked, afterward the extremities of the young newly formed 
wood. If cut away below the affected part, it is arrested. In apple and 
quince it proceeds but a foot or so below the point attacked, but in pear 
passes downward rapidly until the tree is dead. This is like the ‘‘frozen- 
sap blight,” so much talked of at the West. Sap becomes brown and thick, 
the bark cracks and blackens and turns hard as iron. Attacks healthy trees 
on dry land, noticeably fruiting trees largely, including Seckel. Other 
reasons are given for believing it due to an insect, but not to Scolytus pyri, 
yet the writer has found no track of the insect even with a lens. 


1848. Ernst, A. H. (Cincinnati, O.), and A. J. Downing: 
On the fire blight in pear trees [| with comments]. Hort., 
vol. 1, 1848, p. 328. [31 pages. ] 


Lowell’s insect theory and Downing’s frozen-sap theory are thought inad- 
equate, and ascribes it to the heat of the sun, assisted by rain drops acting 
as lenses. The effect is to ‘‘scald the sap, burst their vessels, and produce: 
precisely the same results that a scorching fire would.” The argument is. 
well presented. The remedies suggested are to select varieties with wood: 
‘of a compact texture and slow of growth,” like the Seckel, and give north- 
ern exposure. The editor, A. J. Downing, believes this explanation correct 
for certain forms of blight, other forms are produced by insects, and others. 
still by freezing. 


1848. Harris, T. W. (Cambridge, Mass.), and A. J. Down- 
ing. On the blights of the pear tree [with comments]. 
Hort., vol. 1, 1848, p. 365. [24 pages. | 


A strong argument, to show that the insect blight, produced by Scolytus: 
pyri, which does not seem to be known in the Western states, is entirely dis-~ 
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tinct from other blight. The Scolytus lays eggs in the buds of healthy~ 
branches about a year before the blighting effects are produced, while ac- 
cording to the theories of Downing and Ernst, the other blights do not. 
start earlier than the previous winter, and it is absurd to think that the in- 

sect could foresee which limbs were to be affected by freezing or hot sun. 

Mr. Downing, the editor, commends the article, and says ‘‘there is no veg- 

etable malady in which the cultivator of fruit trees in America is so much. 
interested at present as the pear tree blight.” 


1848. WeENDELL, H. (Albany, N. Y.), and A. J. Downing. 
Whitewash versus pear blight [with comments]. Hort.,. 
vol. 11, 1848, p. 339. [14 page. | 


Washed his trees in the previous fall with lime, as recommended by the 
editor, but has lost fifteen trees from blight, affecting the trunks, although 
had never before lost a tree from this disease. Thinks this shows itis not 
a preventive of blight, and that it tends to disprove the theory of scalding 
by sun. The editor, A. J. Downing, suggests that the pear blight might 
not have been due to freezing but have come by the sun’s rays acting in 
summer on spots where the lime had been washed off by the showers, and 
suggests adding some sizing to prevent this. He quotes from a recent is- 
sue of the ‘‘ Revue Horticole” of Paris, an account by M. Bravy, of chancre 
in apples and pears, much like blight, which he explains as Mr. Ernst (1. c¢., 
p. 328) does, and urges the use of whitewash. Mr, Downing meets ob-. 
jections to the efficacy of this wash by an experiment performed in Decem- 
ber, at the same time bringing to mind that it is not the freezing, but the 
sudden thawing that produces the mischief. The bulb of a thermometer 
was whitewashed and hung by an uncoated one. The former registered 
79° with the latter at 97°, when exposed to full rays of the sun, showing” 
that ‘‘even in a winter’s day,” a coating of whitewash keeps the temper- 
ature ‘‘from rising as high as it would do by 20° or more.” 


1849. JAcQuES, GEORGE. Practical treatise on fruit trees, 
1849, p. 201. [14 pages on blight. | 


Probably three sources of blight in pear: an insect causing insect blight; 
changes of winter weather causing winter blight; and ‘‘rays of the sun” 
causing sun blight. It has done ‘‘comparatively little mischief in New 
England states.” 


1849. James, J. H. (Urbana, O.) Blight in pear trees. 
Mag. of Hort., vol. xv, 1849, p. 18. [10 pages. ] 


Dissents from the opinion that there is any difference between the blight 
of the east and west. He describes the disease as a ‘‘putrid fermentation 
having the smell of a spoiled watermelon.”” The change is equivalent to 
complete destruction of the tissues surrounding the wood. .He sent a letter 
dated July 12, 1844, to the Cincinnati Horticultural Society, published in 
Western Farmer and Gardener, Aug. 1844, the essential parts of which. 
were given in Mr. Beecher’s essay (1. c.), in which he suggests that it is due 
to ‘‘fermentation of the sap,” not caused by the brown aphis, as Dr. Mosher 
thinks (in paper read before the Cincinnati Hort. Soc.). ‘The most thrifty 
and succulent kinds are apt to be attacked with the blight.” He at this. 
time also suggested that it might be caused by an undue amount of sap in 
the branches, brought to decay by sudden alternations of heat and cold. 
This does not differ from Mr. Beecher’s view, except that he thought that 
the harm was done in the autumn instead of in the spring. Heis now of: 
opinion, however, that the injury is incurred in winter instead of spring,. 
and recites instances to support this view. 
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Dissents from Mr. Downing’s views on insect blight (which seem to be 
mmostly taken from Lowell’s account). He thinks Mr. Downing’s statement 
‘that the sap becomes poisoned must be only conjecture, for it seems ‘‘that 
the sap, after fermentation, was no longer transmissible, and soon dried up.”, 
“Grafts taken froma blighted top, will grow into healthy branches, as I 
have seen.” ‘The injury may be regarded as entirely local.” 

Suggests planting in the lightest soil that the nature of each kind will 
bear ; seeking hardy kinds that make slow growth and ripen their wood 
well; growing thrifty kinds on slow-growing stocks. 


1849. THomMaAsS, JoHN J. American Fruit Culturist, 1849, p. 
201. [23 pages on blight. | 


Same, 1867, p. 157. [23 pages. | 
Same, 1875, p. 157. [24 pages. | 
Same, 1885, p. 163. [23 pages. |] 


This disease is variously called fire-blight, insect-blight, frost-blight, and 
frozen-sap-blight. In all forms ‘‘the appearances are the same—a sudden 
withering and turning black of the leaves on certain limbs during rapid 
-growth, and while the rest of the tree remains apparently in full vigor, the 
-evil extending downwards, unless naturally or artificially checked, till the 
whole tree is destroyed.” The several hypotheses to explain the cause are 


detailed—the heat of the sun’s rays, the insect Scolytus, and the frozen-sap | 


‘theory—and the conclusion arrived at that the real cause is not known. The 
remedy is not so uncertain; it is to immediately cut away the dead branches 
and burn them. ‘‘And, as the poison passes downwards some time before 
its effects are visible externally, the amputation must be made two or three 
feet below the affected part.” Cutting down trees not over ten years old to 
within two feet of the ground as soon as the blight appears in them, has 
been very satisfactory. Among preventives, the early and full ripening of 
the wood in autumn is most important. The Seckel is the variety least af- 
fected by blight. Blight in the apple and quince ‘rarely proves a formid- 
-able disaster.” 


1850. Kennicort, J. A. (Northfield, Ill.) Observations on 
pomology. Rep. Ohio Agric. for 1850, p. 464. [24 pages 
on blight. ] 


Same in Proc. Am. Pom. Soc. for 1850, p. 48. [8 
pages. | 


He made careful observations upon the disease as it appeared in his own 
garden, and as seen elsewhere. It was especially prevalent and severe 
throughout Illinois in 1850. He noticed it first in quince trees about the 
middle of June. They had been heavily loaded with flowers, and the dis- 
ease first showed by the sets withering, and in a few days the extremities 
were blighted. The dead twigs were removed with a knife, but upon ex- 
amination in July the disease still showed. A few apple trees were 
affected about the first of August, and two pear trees. All these were in 
one corner of the garden which had been highly manured and cultivated, 
while the rest had not. 

In passing through the State he found the popular opinion to be that the 
disease was caused by insects. He therefore looked closely for insects, and, 
as “doctors are famous for finding what they look for in post mortem ex- 
‘aminations,” he found insects. The conclusion of his study, however, was 
“that the insects (larve) which killed the twigs did not produce genuine 
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blight, and those which did not kill them had nothing to do with the 
disease. 

He thinks high cultivation favors the disease. ‘‘I think it is a true epi- 
demic which attacks, as in animals, the grossest feeders and enfeebled con- 
stitutions, in preference to the hardy and temperate subjects.” ‘Uf left to: 
itself a line of demarcation is f)rmsd and a separation of the living and dead 
parts ensues.” He is in doubt, judging from his observation, whether it is. 
the same disease as occurs in Ohio and New York, where the trunks and 
limbs of the trees are usually first affected, instead of the ends of the shoots. 


1854. Ernst, A. H. (Cincinnati, O.) Pear blight. Horti- 
cultural Review, vol. 1x, 1854, p. 170. [84 col. | 


He does not think blight to any large extent is due to insects or exhaus- 
tion of the soil, but rather to sudden changes, or winter temperature, or 
“excessive summer sun.” Former often slow in action, but the latter ‘‘gen- 
erally rapid and instantancous.” The sap is ‘‘scalded and vitiated, a chem- 
ical process of decomposition takes place, its poison is soon carried to and 
mixed with other portions of the tree.” The only remedy is to lop off until 
sound wood is reached, and thus prevent the disease spreading. It should 
be called sun blight, or fire blight. Prevention is to shorten in the present 
year’s growth toward the end of the season, and compel full ripening of 
wood. Hardy new varietics from secdling stock recommended as better able 
to withstand blight. 


1856. Wuirr, WILLIAM N : (Georgia.) Gardening for the 
South, 1856, p. 360. [2 pages on blight. | 


‘(Causes not known.” Lowell and Turner’s insect hypothesis not deemed 
to be sufficient to cover all cases. Van Buren, ‘‘one of our best pomologists,’”” 
ascribes it to an insect, puncturing the trunk and larger limbs. In all forms. 
of blight, cut away the diseased part. ‘‘Examine daily” and ‘‘cut promptly.” 
Best preventive is not to feed too highly with ‘‘nitrogenous manures.” 


1863. Sauispury, J. H. and C. B. Apple blight. Rep. 
Ohio Agric. for 1863, pp. 450, 469. [84 pages. | 


In 1862 the blight began to affect apple, pear and quince trees in centrak 
Ohio about June 12, and was active about a month. The fungi found in 
connection with the blight at this time are described at length, and abun- 
dantly but crudely illustrated. They belong to various species common upon 
dead or dying limbs—Oidium fructigenum, Macrosporium sp., etc., together 
with debris from the tissues. These are all referred to one species and the 
name, Spherotheca Pyrus, Salisb., given to it. The fungi are believed to 
emanate from low wet ground, from whith the spores rise into the air and 
attack the trees. This is spoken of as a discovery of the cause of blight. 

In 1863 the blight appeared in central Ohio on May 31, during warm weath- 
er, but made slow progress in the following month, owing to dry weather. 


1866. Mrrnan, THomas. (Germantown, Pa.) Diseases of 
the pear. Gard. Monthly, vol. vir, 1866, p. 77. [2 col. 
on blight. | 


Fire blight is divided into two classes: (a) insect blight, (b) frozen-sap 
blight. The insect blight occurs in June and July; it is not common. 
Frozen-sap blight is made synonymous with fire blight. The branches ‘die 
away as suddenly as if they had been stricken by fire.” No worse now than 
it was ‘‘a hundred years ago.” Suspects it is in some way connected with 
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freezing in winter, but has no proof, except analogy with roses, which leave 
out in spring but die in June and July suddenly, and havea black dead 
pith. But in roses it is last year’s shoots that die, while in pears it is limbs, 
four, five or more years old, which are stricken, followed by the younger 
portions. Thinks that microscopic examination might show the cells weak- 
-ened by frost or other injury, and the presence of fungi, whose spores are 
always ready to develop in proper nidus. But the frost theory is weakened 
by the fact that trees on high well-drained soil often blight worse than in 
‘low damp situations. Trees otherwise perfectly healthy blight badly 


1867. MEEHAN, T. (Germantown, Pa.), and others. Dis- 
eases of the pear [with discussion.] Proc. Am. Pom. 
Soc. for 1867, p. 57. [6 pages on blight. | 


Same (without discussion) in Trans. Ill. Hort. Soe. 

for 1867 (in Ill. Dep. Agric., vol. vit), p, 502.% [2 

pages. | _ 

The insect blight is due to the Scolytus pyri. Frozen sap blight is due to 
‘the inability of the plant to maintain, at any certain spot, ‘heat enough to 
maintain life,” which occurs whenever the evaporation exceeds the supply 
of moisture. This takes place when the ground is frozen. Fire blight 
proper is far the most injurious. ‘‘Here, I am satisfied, we have to 
deal with a parasiticfungus.” It growsin the bark, ‘‘causing fermentation,” 
and when it girdles the limb, the sap is prevented from rising and the part 
above dies ‘‘as if cut away or thrown into the fire.” He aims a blow at the 
fallacy that ‘‘fungi only attack diseased vegetation.” Remedy is to cut and 
burn the diseased parts in order to stop the spread of the fungus spores. 

Dr. H. Claggett (St. Louis, Mo.) saved trees by shaving off the diseased 
bark. He thinks it due in dwarfs to ‘‘want of affinity between the pear and 
the quince.” A neighbor of his ‘‘believes he has found a night moth which 
-does this work.” PP. Barry (Rochester, N. Y.) said: ‘‘I confess I have 
nothing to say except what is pure speculation; and I have got tired of specu- 
lation, and of hearing it on this subject.” Excision the true remedy. “1 
do not believe it to be caused by an insect.” G. Husman (Herman, Mo.) 
‘had abandoned high manuring, and cultivation late in the season. EB. 8. Hull 
(Alton, Ill.) also believed it due to a fungus. ‘‘I have inoculated trees with 
it.” Recommends and explains root pruning asa preventive. F. R. Elliott 
(Ohio) has faith in copperas water, as recommended by Dr. Kirtland. 


1867. WaARDER, JOHN A. American Pomology, 1867, p, 
174. [9 pages on blight. ] 


Frozen-sap, fungous and insect theories alike unproven. No proof that 
poisons are produced in the limbs. Treatment necessarily unsatisfactory. 
‘Checking annual growth can be done by root pruning in spring. Speaks of 
a “blight” of apples and quinces confined to the twigs; cause obscure, but 
may be due to atmospheric influences. The true apple blight much re- 
sembles fire blight. Quotes from Dr. Kirtland’s address to the Ohio Pomo- 
logical Society to the effect that early in this century it: was a popular 
“opinion that blight and some other diseases of plants, together with spotted 
fever and similar epidemic diseases of the human family, ‘arose from one 
cause,” a view not, however, concurred in by medical and scientific men of 
that day. Insects, frozen sap, electricity, excessive evaporation, and ex- 
haustion of soil, alike unsatisfactory. Suggests that it is due to the ‘poison- 
“ous impression of the seeds (sporules) of a microscopic fungus,” and suggests 
copperas as a remedy. This is to be applied by washing the bodies of the 
trees with a saturated solution either before or after the blight begins to 
‘show. Might be put on witha syringe. Placing scales of iron about the 
‘tree thought to be good. Salisbury’s views referred to as confirming this 
fungous theory. 
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1868. Huu, E. 5, (Alton, Ill.) Cryptogamous diseases, 
and root-pruning the pear—a preventive of blight. Trans. 
ll. Hort. Soc. for 1868, p. 35. [24 pages. } 


Same in part in Rep. Ind. Hort. Soc. for 1870, p. 42. 
[2 pages. | 


‘* Blight is induced by an extremely minute fungus.” The spores of it 
enter the tree by the pores of the bark. It ‘‘may be collected by a damp, 


-camel’s hair brush, and when macerated in water and placed in contact with 


the alburnum, as in budding,” produces a change which leads to ‘‘fermen- 
tation in the affected part.” The root-pruning remedy for blight was prac- 
ticed by him “‘some eighteen years ago.” The supposed physiological action 
is fully explained. Explicit directions for root-pruning are given; it is to 
be performed from November to April. A circular trench at least three feet 
deep is cut (and then refilled), eighteen inches from the trunk of a tree that 
is one foot in circumference, and three inches in girth. This is to be re- 
peated once in two years, adding three inches to the diameter of the trench 


each time. This forces the trees ‘‘to form their terminal buds . . . by 
the time the blight first appears,” which in that region is from May 25 to 
June 1. ; 


1868. Wuirr, Wm. N. Gardening for the South, rev. ed., 
1868, pp. 399, 428. [14 page on blight. | 


‘‘The great obstacle in pear culture is the blight, a disease whose virulence 
is almost peculiar to this fruit tree.” The frozen sap theory cannot be true, 
as the sap never freezes in the warm southern climate. Different methods 
of cultivation do not seem to affect it. Free use of the saw and knife is the 
only successful remedy. ‘‘Whenever the leaves begin to wither, or the tree 
ceases growing, at once examine the trunk and larger limbs for the gangrened 
spot, which is sure to be on one or both,” and when found amputate at once; 
“it will result in death to the tree if you let it go on.” A query is raised if 
this disease is not inherited from the quince by working on that stock, and 
continuously transmitted by seeds and grafts. ‘‘The quince is subject to the 
blight, like the pear.” 


1870. Huu, E. 8. (Alton, Ill.) Twig blight of the apple. 
Trans. Ill. Hort. Soc. for 1870, p. 220. [2 pages. ] 


‘‘Several small slices of bark going deep enough to include a thin slice of 
wood” were taken from some diseased apple shoots sent by a correspondent 
(E. Daggy), and inserted into succulent pear shoots as in budding. This 
was done during a period of hot, but dry weather. They were not looked 
at till a lapse of thirty-four days, when all were found blighted, it having 
extended from a half to two inches above and three to fourteen inches be- 
low the wounds. The conclusion is drawn that ‘‘the fungi causing pear 
and apple tree blight are identical.” In free growing trees twig blight 
often extends into the larger limbs and kills them. ‘‘There are many causes 
which retard blight, such as non-cultivation, drought, seeding the ground 
under the trees to grass, over-cropping, root-pruning, etc.; in short, any- 
thing inducing early maturity, or tending to arrest the rapid flow of sap.” 
An instance is given of the harm done an apple orchard by too severe prun- 
ing, inducing rapid growth and great destruction from blight. 

PEER 


1872. Barry, Patrick. Fruit Garden, 2nd ed., 1872, p. 
449. [1 page on blight. | 
Same, new ed., 1883, p. 474. [1 page. | 


Treated under headings: ‘‘Fire blight of pear, apple and quince,” ‘‘twig 
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blight,” and ‘‘apple blight.” Fire blight occurs from June to September ; 
the sap turns brown and thick and oozes out with disagreeable odor; the 
branches turn black, as by fire. More destructive in pear than in the apple 
or quincs. Only rémedy is to early cut away, down to the sound wood, and 
burn. Twig blight atticks “young sioots of current season’s growth on 
apple, pear, quince, mountain ash, ete.” Cause not known, and injury not. 
great. Remedy in cuttlng. Apple blight is like the fire blight of the pear. 


(1872. ‘Taytor, THomas. (Washington, D.C.) Pear tree 
bight. Rep. U. 8. Dep. of Agric. for 1872, p. 188. [4 
pages. | 7 

Same in Rep. Mich. Pom. Soc. for 1872, p. 587. [6 
pages. | : 
Specious investigations on supposed connection of mold fungi with blight. 

Applications of sulphur, etc., thought to afford a remedy. 


1875. KrRTLAND, J. P. (Kast Rockport, O.) Letter to Prof. 
Brainerd. Rep. Ohio Agric. for 1875, p. 651. [134 page. | 


Commendation of Prof. Brainerd’s paper on pear blight. He remembered 
a severe epidemic in Hartford, Uonn., in 1812, by which many persons died 
suddenly, and which was coincident with an epidemic of blight. The belief 
prevailed that the two were due to the same cause. This belief was followed 
successively by the insect, frost and fungus theories, but he thinks Prof, Brain- 
erd’s explanation more plausible than any. He summarizes the best man- 
agement as follows: ‘‘The cultivator must take into consideration the true 
character and selection of the variety of the fruit, the soil, and its condition 
in relation to drainage and moisture, special manures, cultivation or non- 
cultivation of the ground, shading and protection from the sun and from a 
south and southwestern exposure, mulching, freeing the bodies from old 
and rough bark and washing annually with a solution of soda ash, correct 
pruning of the season’s growth in autumn, and pinching off the top of each 
limb before the formation of the terminal bud, late in June, and other items 
too numerous to mention.” 


1875. MEEHAN, THOMAS, and J. Gibbons Hunt. Pear 
blight. Gard. Monthly, vol. xvu, 1875, p. 245, [2 cols.]} 


Mr. Meehan’s opinion that the blight is due to fungi, is confirmed by the 
microscopical investigations of Dr. Hunt, who believes he has demonstrated 
the fungus that causes the disease, but does not, however, venture to 
name it. 


1877. CREED, Wm. (Rochester, N. Y.) A few hints on 
pear blight. Purdy’s Fruit Recorder for Nov., 1877. 


Calls it ‘‘a species of vegetable ferment.” First evidences of the disease 
are drops of sap on the surface of the branches, best seen in early morning. 
It follows ‘‘ heavy rains and blusterous winds, accompanied by high temper- 
ature during the day and low temperature at night.” This produces en- 
gorgement of sap, which bursts through at the weakest points. Fungi are 
secondary agents. Suggests analysis of healthy and diseased sap. 


1880. Burrini, T. J. (Urbana, Il.) Anthrax of fruit trees; 
or the so-called fire blight of pear, and twig blight of 
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apple trees. Proc. Amer. Assoc. Adv. Sci., vol. xxrx, 
1880, p. 583. [14 pages. | 


Same matter essentially in Amer. Nat., vol. xv, 1881, 
p. 527. [5 pages. ] | ; 

Same matter with additions in Trans. Ill. Hort. Soc. 
for 1880, p. 157. [11 pages. ] 

Abstract in Fruit Recorder, vol. xm, 1880, p. 134. [1 
col. | 


Abstract in Amer. Jour. of Micr., vol. v, 1880, p. 219. 
[24 col. | 

Abstract in Science, vol. 1, 1880, p. 162. [1 col.] 

Brief abstract in De Bary’s Volesungeniiber Bacterien, 
1885, p. 1387. [4 page. | 


The fire blight of the pear and twig blight of the apple are declared to be 
the same, and the disease also affects the quince, butternut, Lombardy pop- 
lar, American aspen, and possibly the peach. 

The destructiveness and extent of the disease are noted, and a brief ac- 
count of the literature of the subject given. 

Experiments in inoculation were begun July 1, 1880, using Clapp’s Favorite 
and Bartlett pears. The first trals were made by inserting pieces of dis- 
eased bark as in budding, but afterward the viscid exudation was thinned 
with a little distilled water and applied by nipping a needle or pointed 
knife in it and puncturing the bark, mostly in shoots of the current year’s 
growth near their middle longitudinally, or at the apex. Ten experiments 
on thrifty apple trees in the last year’s growth all failed. Twenty-one trials 
in which the virus was applied to the uninjured surface of twigs and leaves 
all failed. ‘‘Of inoculated pear trees sixty-three per cent. became diseased, 
exhibiting all the characteristics, externally and internally, of fire-blight.” 

Of the four quince trees all became diseased, and of the thirty-six pear 
trees, thirty per cent. became diseased. The virus of all was taken from 
the pear. 

Large limbs with the disease in active progress were bound among healthy 
branches July 1, with favorable meteorological conditions, without result. 
The popular opinion that the disease is a rapid one is shown to be erroneous, 
it really being very slow. The bark of a limb may be affected through full 
four feet with the limbs still remaining green. Infection rarely shows in 
less than nine days, and then progresses no more than an inch per day. 

The disease has been observed making progress during two winters ; in 
one instance it continued into the spring, in the other it suddenly stopped 
at the time the leaf buds expanded. 

The size and appearance of the bacteria are described. The chief change 
observable in the tissues of the plant is the early removal of the stored 
starch; the walls of the cells do not appéar to be affected. In young parts 
all éhe tissues except the epidermis seem equally affected, but in older limbs 
the chlorophyll-bearing cells of the bark are the first and chief seat of the 
disease. ‘The cambium is tardily affected. 

The chemical products of this disease, determined by Prof. H. A. Weber, 
are said to be carbon dioxide and butyric acid. 


1881. PrFFER, GEo. P. (Pewaukee, Wis.), and others. 
Apple tree blossoms—blight [with discussion]. Trans. 
Wis. Hort. Soc. for 1881-2, vol. xi, p. 194. [81 pages 
on blight. | 


In making a special study of apple blossoms in the spring of 1881 the fol- 
lowing facts regarding blight were observed : The first flowers appeared 
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June 4.and 5. The next few days were hot with dry southwest winds, the 
thermometer standing at 90° to 96°. ‘The petals soon turned brown, fol- 
lowed by the blackening of the leaves just below the flowers, and the exuda- 
tion of the ‘‘black liquid usually seen with fire’ blight.” Apples and crab 
apples were affected alike, and on both the north ‘and south sides of the 
trees. ‘‘All the trees that were in full bloom during those hot days were 
thus blighted, and in a few days looked as though a fire had run through 
them, while the same varieties standing only a few rods apart that had no 
blossom stems or were not yet in bloom, escaped altogether, not only then, 
but all through the season.” The blight, starting in the flower, passes down 
the flower stem to the shoot, when all the flowers of the cluster become af- 
fected, if they have not been so before. ‘From this point it works down 
in the new wood,” and ‘‘to the leaves surrounding the flower stems.” It is 
easily checked at this stage in apples and crabs by removing the twig or by 
cool weather. In the pear it is liable ‘‘to ran down in the older wood and 
to extend until the tree is killed,” which occurs the ‘‘second year if not the 
first.” Girdling below the diseased part seems to arrest the disease the 
saine as amputation. 

Believes it occurs because there is not a sufficient supply of sap to keep 
the flowers from withering in the hot wind, which is the reverse of the the- 
ory heretofore held by all western fruit growers, the author included, to the 
effect that blight is due to too great abundance of sap. 

Specimens of these blighted blossoms and twigs were sent Prof. Burrill, who 
replied under date of Jan. 19, 1882, that ‘‘there is no question but that your 
idea that the blight starts in the blossoms in these cases is true. It is quite 
new to me, but I now find similar evidences of the fact here.” 

Burrill’s theory of the bacterial cause of blight is not accepted, for the 
experiments failed to convey the disease without puncturing the shoot. 
This appears to show that the bacteria cannot gain access through the un- 
injured parts, and hence could not of themselves start the disease. Blight 
may be caused by frozen sap, ‘‘injuring the cellular structure, so that when 
warm weather sets in fermentation commences.” 

‘‘Remedies are cutting away the limb, or removing the bark on large 
limbs below the diseased part. Apply lime and sulphur to the tree. If 
the weather gives indications of blight, mulch the trees, or apply salt to keep 
the temperature down. 

In the discussion D. McDonald (Verona, Wis.) spoke of a tree standing 
close against the south wall of a stone house, that did not blight, as it 
probably would have done if the heat were the cause of the disease. Mr 
Petfer explained it by supposing that the air must circulate freely there, and 
that the tree makes a slow growth, both of which circumstances would 
counteract the heat. R. P. Speer (Cedar Falls, Iowa) had observed that rust, 
mildew and blight generally made their appearance under the same at- 
mospheric conditions. The germs of fungi and bacteria get into the plant 
when the weather has brought about an undue pressure of sap, and it has 
been forced out at the ends of the shoots. It is doubtful if such germs are 
the direct cause of diseases. It could not be caused by cold weather, as it 
does not always affect tender trees the most, and is often severest when the 
weather has been the mildest. Preventive is to keep down the temperature 
of the soil and to secure slow growth. 


1883. Burriuy, T. J. (Champaign, Ill.) Pear blight and 
peach yellows. Trans. Ill. Hort. Soc. for 1883, p. 46. 
[38 pages on blight. | 
An argument is framed to show that the bacteria accompanying blight are 

the cause of 1t, from the fact of their invariable presence, communicability 

by inoculation, and the analogy with animal diseases. Details in reclaiming 
diseased trees by excision are given. Confirms Mr. Peffers observation of 
the access of blight through the flowers. 
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1883. Burritt, T. J. (Champaign, Ill.) New species of 
Micrococcus (bacteria). Am. Nat., vol. vir, 1883, p. 319. 
[3 page on blight. | | 

Same in Grove’s Bacteria and yeast fungi, London, 
1884, p. 10. | 


Abstract in Jour. Royal Micr. Soc., vol. 11, 1883, p. 
399. 


The technical description of M. amylovorus Bur., with notes on its oc- 
currence and action. ‘‘It may be cultivated in pure starch in water.” 


1884. Burritt, T. J. (Champaign, Ill.) Trunks of apple 
trees. Trans. Miss. Valley Hort. Soc. for 1834, vol. 11, p. 
178. [1 page on blight. | 

Same in Trans. Wis. Hort. Soc. for 1884-5, vol. xv, 
p. 216, [14 page. | 
The so-called ‘‘sun-scald,” which occurs on any part of the trunk, but 
more commonly on the south side, and in which the bark adheres firmly to 
the wood, is found by examination and inoculation experiments to be due to 
blight bacteria. The cambium is not always affected, and it may forma 
new bark and heal the spot. The heat or the sun promotes the growth of 
the bacteria; hence the more frequent occurrence of the disease on the south 
side, and on trees leaning to the northeast. Bacteria probably gain access 
through cracks in the bark. Leaning the trees toward the southwest, and 
providing a shield to the trunks, are protective measures. 


1884. PENHALLOW, D. P. (Montreal, Can.), and others. 
[Discussion on pear blight.] Rep. Mass. Agric. for 1884, 
p. 65. [4 pages. | 
Does not *‘ pretend to cure it yet,” but has ‘‘ submitted trees to treatment 

involving the use of sulphate of potash as a special fertilizer, and phosphates 
as a general food for building up the constitution, with a considerable degree 
of success.” Considers the disease constitutional, and that lack of nutrition 
is one of the primary causes. In hundreds of examinations has found but 
one pear tree in normal health, and thinks that in the reported cases of inoc- 
ulation of the disease with pathogenic bacteria, ‘‘the subjects were not in 
proper condition for inoculation.” 

B. P. Ware (Marblehead, Mass.) thinks the disease not constitutional, as 
it appears on different limbs of the same tree in different years, but ‘‘ the 
whole tree is not affected at the same time.” Mr. Hadwen had known the 
pear blight some fifty years, and always ascribed it to high cultivation. 


1884. ARTHUR, J. C. (Geneva, N..Y.) Report of the bot- 
anist. Rep. N. Y. Agric. Exper. Station for 1884, p. 357. 
[113 pages on blight. | 

Review in Country Gentleman, vol. L, 1885, p. 662. 
[2 col. ] 

Review in Gard. Monthly, vol. xxvu, 1885, p.. 284. 
[14 col. ] 

Resumé by Dr. J. H. Wakker in Nederlandsche 
Tuinbouwblad (Holland), vol. 1, 1886, p. 9. 

Partial account in Botanisches Centralblatt, vol. 
XXIV, 1885, p. 335. [3 page on blight. ] 
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1885. ARTHUR, J. C. (Geneva, N. Y.) Proof that bacteria 
are the direct cause of the disease in trees known as pear 
blight.. Proc.. Amer... Assoc,. Adv) "Sti, “vole xnaaiy. 
1885, p. 295. [22 pages. | , 

Same in Bot. Gaz., vol. x, 1885, p. 348. [23 pages. } 

Same in Gard. Chron., vol. xxiv, 1885, p. 586. [12 
col, | uae 

"Abstract, with comments, by L. Forquignon, in Bul. 

Soc. Myc. de France, No. 3, 1886, p. 198. © [2 pages. ] 

The germs were cultivated in sterilized infusion of corn (maize) meal for 
nearly four months, during which there were six transfers, and then inocu- 
lated into green fruit of Bartlett pear, and the disease produced in full force. 
The juices of blighting tissues, from which the bacteria had been removed 
by filtering through porcelain, failed to start the disease when introduced 


into green fruit. Both experiments were duplicated. The conclusion is. 
that the bacteria are ‘‘the direct cause of the disease.” 


1885. ARTHUR, J. C. (Geneva, N. Y.) Report of the bot- 
anist. Rep. N. Y. Agric Exper. Station for 1885, p. 241. 
[7+ pages on blight. | | 

Brief abstract in Bul. Soc. Myc. de France, No. 3, 
1886, p. 196. [2 page. | 


1885. ArTHuR, J. C. (Geneva, N. Y ), and others. Pear 
blight | with discussion]. Proc. Am. Pom. Soc. for 1885, 
p. 44. [74 col.] 

Same in. Rep. Mich. Hort. Soc. for 1885, p. 173. [44 
pages. | 

Same in Mich. Hort., vol. 1, 1886, pp. 222, 287. [53 
col. | 

Nearly complete in Rep. Ohio Hort. Soc. for 1885-6, 
p. 154. [2 pages. ] 

Partial report in Orchard and Garden for Dec., 1885, 
Dy ooxt ie Cale | 


Resumé, in part, by E. F. Smith in Mich. Hort., 
vol. 1, 1885, p. 34. [24 col.] 

The same ground is covered as in the American Naturalist. E. Moody 
(Lockport, N. Y.) said that he, having ‘‘ whitewashed with lime and sul- 
phur, has had no blight for five years.” Several persons asked questions. 
that were answered by Mr. Arthur. . 


1885. ARTHUR, J. C. (Geneva, N. Y.) Pear blight and its 
cause. Amer, Nat., vol. x1x, 1885, p. 1177. [81 pages. ] 


The disease and its effects are described, as also the appearance, size and 
motions of the bacteria, and the chemical changes they induce. The course 
of the investigation by means of inoculations and cultures is gone over, and — 
finally the proof is given that the bacteria associated with the diseas cause it. 


——E 
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1885. |MrEHan, THos.|] Fire blight in the pear. Gard. 
Monthly, vol. XXVII, 1885, p. 297. [4 col.] 


‘“‘A dozen different diseases are all confounded as pear blight.” ‘The 
idea that fire blight is contagious or even infectious, is surely thoroughly 
exploded ;” and the advice to promptly cut away diseased branches‘ seems 
very strange at this late date.”” These statements are. prompted by reading 
‘a recent article; ‘professors of horticulture in schools and colleges” are ad- 
monished to familiarize themselves with “horticultural publications of the 
past twenty-five years,” so as not to be ‘‘a long way behind the age.” 


1886. [MEEHAN, T.] Fire blight in the pear. Gard. Monthly, 
vol. XXVIII, 1886, p. 25. [1 col.] 


Commends an article by J. C. Arthur in ‘‘Amer. Naturalist” as ‘‘worthy 
‘of perusal by those interested in intelligent pomology.” It confirms the 
‘opinion long heid by the editor, that ‘fire blight must of fecessity be of 
fungus origin.” ‘‘It was evident that the cause... . was local, and 
therefore a by some special influence operating on particular parts of 
a tree, wholly independent of the plant itself.” Prof. Burrill’s announcement 
of bacteria as the cause ‘‘was fully in accord with our prepossessions.”’ 


1886. ARTHUR, J.C. History and biology of pear blight. 
Proc. Phila. Acad. Nat. Sci., 1886, p. 322. [20 pages. | 
Review in Count. Gent., vol. LI, 1886, p. 954. [2 col.] 


The distribution of the disease is discussed, showing that it is doubtless 
‘confined to that part of North America east of the Rocky Mountains. Some 
notion of the amount of loss it occasions, and its prevalence in the early part 
of the century are given. The several prominent theories regarding its cause, 
such as sunstroke, “insect, frozen-sap, fungus, electricity and bacteria, intro- 
duce the subject of the beginning of experimental research. A successful 
inoculation was made as early as 1845 by Mr. Ragan, of Indiana, and an ex- 
cellent explanation of the cause vf the disease by Mr. Gookins given in the 
game year. Bacteria in connection with the disease were discovered by Prof. 
Burrill, anda rigid proof that they are the cause of it, established by the 
author. The appearance of the organisms, their development i in artificial 
media, behavior toward staining fluids, chemical products formed during 
growth, and their action in the. living plant are described. The paper is 
accompanied by a plate illustrating the active and zooglcea states. 


Report of the Chemist.* 


The experimental work in the chemical laboratory for 
1886 has been principally a continuation of the study of 
milk and butter begun last year, and described in the last. 
report. In’connection with this work, much time has been 
given to the construction of a new viscometer, which prom- 
ises to be of great assistance, as it furnishes a means for 
the investigation of certain important properties of milk 
and butter that have hitherto escaped recognition. 

The analysis and artificial digestion of fodders have re- 
ceived more attention than during any previous year. This 
work has been conducted by Mr. Ladd, the assistant chem- 
ist, and a full account of the results will be found in his. 
report. 

Monthly examinations of the drainage water from the 
three lysimeters, and a daily record of the amount of sun- 
shine received have been made in the same manner as in 
previous years, and are herein tabulated. 


VISCOMETRY. 


A few experiments made with artificial emulsions, about. 


one year ago, seemed to show that the creaming and churn- 
ing qualities of milk were largely dependent upon its vis- 
cosity, and several attempts were made to measure this 
property of milk. The apparatus used for these trials con- 
sisted of a pipette with small jet, and was similar in prin- 
ciple to the viscometers generally employed for testing oils. 
It was soon demonstrated that methods of this kind could 


not be applied to milk, as small particles of solid matter are: 


invariably present which partially clog the opening of the 
pipette so that duplicate determinations with the same 
sample rarely give concordant results. Experiments were 


also made with mechanical devices, none of which were suc- 


cessful, till the apparatus described below was constructed. } 


*The description of this apparatus is taken from a paper, entitled A New 
Viscometer, read before the Chemical Section of The American Associatiom 
for the Advancement of Science at the Buffalo meeting, 1886. 


*S. M. Babcock. 
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The apparatus consists of a disc of metal supported in its 
axis by an elastic wire, the torsion of which causes the disc 
to oscillate when a motion of rotation is imparted to it. At 
the lower end of this axis is rigidly attached a hollow cylin- 
der, open at both ends, which is immersed in the liquid to 
be tested. The damping effect which the liquids examined 
have upon the motion of the disc furnishes a most sensitive 
measure of their viscosities. The motion being quite slow, 
and its direction being frequently reversed, there is little 
tendency to the formation of currents, and external friction 
is reduced to that of the air and the viscosity of the wire. 
Moreover, small particles of solid matter have little influ- 
ence, as there are no corners and no projecting points against 
which they impinge. , 

The arcs of oscillation of a body suspended inthis way 
diminish in a geometrical series, the ratio of which depends 
upon the relation between the moment of inertia of the 
suspended body, the coefficient of torsion of the wire and 
the resistance to which it is subjected. 

For the purpose of determining the length of the arc of 
oscillation, a circular protractor is attached to the upper 
surface of the disc, and a pointer fixed to the frame of the 
apparatus, directly above but not in contact with the scale. 

The scale is numbered on the inside of the graduation 
from 0 to 360°, and on the outside the numbering is con- 
tinued to 720° so that any arc may be directly read up to 
two complete revolutions. The point of equilibrium is ad- 
justed by turning the support to which the upper end of 
the wire is attached until the zero point is directly beneath 
the stationary index. The reading may be greatly facili- 
tated by a suitable magnifying glass placed directly above 
the index. 

The essential parts of the apparatus should be so propor- 
tioned that the time of oscillation between two successive 
turning points will not be less than twenty seconds, and 
when very close results are essential the time of oscillation 
should be a minute or more, in order that the readings may 
be taken with accuracy. 

The general construction of the apparatus is shown in 
figure 1, in which A represents the suspended disc; B, the 
scale consisting of a card board protractor 8 inches in 
diameter, and divided to half degrees ; C, the stationary 
index; D, a large bulls eye lens; E, the resistance cylinder; 
F., vessel containing the liquid tested; C, the suspending 
wire; H, attachment of the wire: I and K, frame which in- 
closes and supports the apparatus. 
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The several parts have the following dimensions. The 

wire is of tempered steel 0.2 millimeter in diameter and 110 
centimeters long. The disc is of lead 12.6 centimeters in 
diameter and about 0.5 cm. thick, mounted in the middle 
of a brass axis 15. cm. long, and weighs, with its axis and 
resistance cylinder 1150 gms. The moment of inertia of 
the disc with the resistance cylinder attached is about 
2,000,000,000 mgr. mm? and its time of oscillation 35 sec- 
onds. . 
he resistance cylinder is made from a piece of brass 
tubing 6.4 cm. in diameter and 5 cm. long, and is supported 
by a stiff wire which is connected to the axis of the disc by 
asmall set screw so that it may be- readily removed for 
cleaning. 
FeThe liquid to be tested is placed in a beaker, or other 
suitable vessel, which should be large enough to allow at 
least two centimeters between its sides and the revolving 
cylinder. The same vessel with which the apparatus is 
calibrated should be used in all cases. The revolving disc 
should be inclosed to protect it from currents of air, which 
have a decided influence upon the result. 
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In order to determine the retardation due to the resistance 
of any substance, an impulse is given to the disc, with the 
cylinder immersed in the liquid, and the reading of the 
scale at each successive turning point noted. Any length 
of are may be taken, but the initial impulse should be the 
same in all cases and should correspond to that for which 
the instrument is calibrated. An arc of large amplitude 
has an advantage, as it reduces the influence which errors 
of scale reading have upon the result. In the tests already 
made, the initial impulse has been given by turning the disc, 
in the direction which causes the numbers on the scale to di- 
minish, through one complete revolution or 360° the starting 
point is then 0 and the first reading gives the length of are 
of the first oscillation. In order to start the disc exactly at 
the zero point without vibration. it is necessary to have a 
clamp by which it may be held in the proper position and 
instantly released. The difference in the scale reading at 
adjacent turning points, gives the length of the arc of oscil- 
lation. The ratios of damping with different solutions may 
be best compared by the logarithmic decrements of these 
arcs. Representing the amplitude of the mth swing by a, 
and that of the nth swing by b, the logarithmic decrement 
will be 

logta == loz. b 
n—m 


The number corresponding to this logarithm will be the 
ratio of damping. Five or six swings are sufficient fur this 
determination. 

It is possible, by determining the necessary constants of 
the apparatus, to calculate from the diminution of the arcs 
of oscillation the amount of energy required to overcome 
the resistance which any liquid offers, but the mathematical 
considerations involved are too complicated for general use, 
and would lead to confusion in the results, if this were 
taken directly as a measure of viscosity. To avoid the ne- 
cessity for this calculation the viscosity imparted to distilled 
water by pure cane sugar is taken for astandard of com- 
parison, the apparatus being calibrated as follows: A num- 
ber of solutions, each containing a known quantity of sugar, 
are prepared and the amount of damping which each of 
these produces is determined. A curve is then constructed 
in which ordinates represent the number of grams of sugar 
per litre, and abscissas the amount of damping. This curve 
is quite regular, so that few points are required for its con- 
struction, and when once made furnishes a simple means 
for expressing the viscosity of any liquid within its range. 

The amount of damping may be expressed in several 
ways, two or three of which are indicated below. Thesum 
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of m arcs of oscillation, or the length of the mth arc of os- 
-cillation, or the reading of the mth turning point may be 
taken for the abscissas, but these methods require that the 
starting point in all determinations be absolutely the same, 
and that the index be adjusted exactly at the zero point of 
the scale. These precautions are not necessary if the ab- 
scissas are made to correspond to the logarithmic decrements. 
obtained with each solution, as these are not materially 
affected by slight changes in length of arc. Four place 
logarithms may be used and the logarithmic decrements. 
found taken as whole numbers, for the construction of the 
curve. See fig. 2, which represents a curve of this kind on 
a much reduced scale. 
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Logarithmic Decrementes. 


Fig. 2. 


Having constructed a curve in one of these ways the vis- 
cosity of any liquid, more viscous than water, may be re- 
ferred directly to a solution of sugar of the same viscosity, 
in which the amount of sugar is known, and this expressed 
in grams per litre gives the viscosity, on the scale adopted. 

The utmost care is necessary in adjusting the tempera- 


ture of the liquid tested, as very slight changes have a 


marked influence on the viscosity, increasing it rapidly as 


i es 


d21 


the temperature falls. Twenty degrees C., has been adopted. 
as a standard temperature, this being near the average: 
temperature of the room where observations are made. If 
the temperature of the room varies more than one or two: 
degrees from that selected for a standard, some arrange- 
ment for maintaining the temperature constant during the 
test is necessary. A wooden vessel, containing a consider- 
able quantity of water adjusted to the proper temperature, 
in which the beaker containing the liquid tested may be: 
placed, answers for this purpose. If the substance under 
examination is one whose coefficient of change for tempera- 
ture is known, any temperature may be taken, and a cor- 
responding correction can be made. 

It is evident that the sensitiveness of the apparatus may 
be increased or diminished to any desired degree, by chang- 
ing the resistance cylinder for one larger or smaller, or by 
changing the wire for one having a different coefficient of 
torsion. It also has an advantage over other methods in 
being applicable for substances having a wider range of vis- 
cosity, and in giving results with different instruments. 
which are strictly comparable. 

In order to better illustrate the use of the apparatus, an 
example is given. 


Scale No. Arc Logarithms- 
reading. of of of 
Degrees arc. oscillation, are. 
bah 1 620.3 2.7296 

65.8 : ; 
625.8 
120.0 3 505.8 2.7040 
577.2 
163.7 5 413.5 2.6165 
538.0 
199.0 T 339.0 2.5802 


The arcs of oscillation given above are for the first, third, 
fifth and seventh arcs, the intermediate ones being omitted. _ 
so as to avoid the use of the same scale reading twice. The 
logarithmic decrement derived from the first and seventh. 
arc 1s 

2.7926—2.5302 
spies RF ilies 04387, 
and from the third aud fifth 
| 2.7040 —2.6165 _ 
2 


The logarithmic decrements found by the two calculations: 
should not differ more than 1 or 2 in the last figure. A 
greater difference would show a considerable erro. in scale: 
reading, and the test should be repeated. Considering this 
decrement as a whole number, we find by referring to the 
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curve given in fig. 2, that it represents a viscosity equiva- 
lent to a solution of sugar containing 330 grams to the litre. 
The viscosity is therefore 330. 

A few substances, among which are the lighter mineral 
oils, are less viscous than distilled water. For such, the 
above scale of viscosity furnishes no expression. If it were 
possible to continue the curve of viscosity indefinitely in this 
direction, the viscosity of all fluids could be stated in the 
same terms. I have not succeeded in doing this, and it 
seems necessary to adopt an artifical scale for liquids less 
viscous than water. I have considered such viscosities as 
negative and directly proportional to the difference between 
the logarithmic decrement found for the substance, and that 
for water at 30° C., this being the zero point of the scale. 
Wor convenience, I have assumed that distilled water at 
20°C. represents 100 degrees of viscosity, so that the loga- 
rithmic decrement due to the resistance of water divided by 
100 gives the decrement for one negative degree. 

In order to make this plain, the following example is 
given. With the viscometer which I have used. the loga- 
rithmic decrement with distilled water at 20° C. is .0233. 
Deducting from this the logarithmic decrement caused by 
the resistance of the air and wire which is .0048 gives the 
decrement due to water alone, viz., .0190 and this divided 
by 100 gives .00019, the decrement for each negative degree 
with the instrument used. 


A sample of benzine gave a logarithmic decrement of — 


.0147, its viscosity is therefore— -2233—9147— —45. While 
this scale does not in any way correspond with that for 
liquids more viscous than water, I believe it will give con- 
cordant values with different instruments, and thus enable 
observers to compare results. It will, however, be advis- 
able, so soon as absolute values are determined, to change 
these negative values to correspond to the positive scale. 
Aside from the examination of milk and butter, for which 
this instrument has been chiefly used, it will, I trust, find 
many applications in ovher lines. It appears to be especially 
well adapted to the examination of oils. Only a few tests, 
with the lighter oils have as yet been made, but with these 
it indicates very slight differences. The addition of one per 
cent. of benzine to a given sample of head light oil is readily 
shown, the difference in the logarithmic decrements for 
these oils being more than 100, with the apparatus used. 
This difference could be largely increased by using a larger 
resistance. For the heavy oils a much smaller resistance 
would be necessary, and possibly a heavier disc and stiffer 
wire would be an advantage. . 
Adulterations in sugar may be detected by dissolving a 
known weight in water, and making the solution up to a 
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litre. The viscosity of the solution should equal the num- 
ber of grams of sugar taken, if it is pure. The coefficient 
of viscosity for glucose is considerably less than for cane 
sugar, so that asmall quantity added to sugar may be 
shown ,if 300 or 400 grams of the sugar are taken for the 
test. : 
THE VISCOSITY OF MILK. 


The apparatus just described furnishes an expeditious 
and simple means for determining approximately the com- 
position of milk, and is especially applicable when frequent. 
examinations of milk from the same source are required. 
The viscosity of milk exceeds that of water on account. of 
the solids which it contains, and no marked change either 
in amount or composition of the solids is likely to occur in 
milk from the same cow or herd without a corresponding 
change in its viscosity. Especially is this true if the specific 
gravity remains unchanged. 

The testing of milk with this viscometer requires more 
care than when perfect solutions or simple liquids are ex- 
amined. The fatty portion being much lighter than the 
serum, separates rapidly as cream, and unless a sample is 
thoroughly mixed immediately before a determination is 
made, the result wili be erroneous. The most satisfactory 
way of obtaining a homogenous mixture is by gently pour- 
ing the milk from one vessel toanother. Violent shaking 
should be avoided, as it introduces considerable air in small 
bubbles which escape slowly and affect the result. The 
temperature should be accurately taken and if possible ad- 
justed to 20° C. The change in viscosity between 15° and 
25° is for each degree abont 6, increasing as the the tem- 
perature falls; corrections on this basis may be made for a 
difference of one or two degrees. 

Kach of the solid constituents of milk hasan influence 
upon its viscosity. The amount of viscosity caused by one 
per cent. of a solid in solution is termed its coefficient of - 
viscosity; this is different for each of the constituents of 
milk. The ash appears to have very little effect and may 
in general be neglected. Its coefficient of viscosity has not 
been accurately determined. 

Trueblood* has found that the transpiration time of 5 per 
cent solutions of cane and milk sugars are almost identical, 
so that their coefficients of viscosity may be safely taken as 
the same. This owing to the method of calibration is 10. 

The fat offers considerable more resistance than sugar 
and its coefficient of viscosity is not the same in different 
samples of milk; its variation is quite marked in milk from 
different cows and is often considerable in that from the 





* Scientific American Supplement, No. 271. 
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game cow at different times; it is less in mixed milk, and 
in milk from large herds would probably be nearly uniform; 
it seems to depend largely npon the size of the fat globules, 
large ones being associated with a large coefficient of vis- 
cosity. 

I nave as yet made no determinations of both the size of 
the fat globules and coefficient of viscosity in the same 
samples of milk, but a considerable number of examinations 
of globules in milk from the same cows used in these ex- 
periments have been made. Those values given below are 
taken from the fourth annual report of the N. Y. Agr. Exp. 
‘Station, page 274. 


Relative size of Coefficient of 
fat globules. viscosity of fat. 
1885. 1886. 
OL en ee a eR een ee Pee ee 344 17.6 
ATT R CC U Lie Pe eee elen ae eg, Facute ae 220 133 
Meer nities eae ot: tein wee ae 156 9.1 
OT OR a ail Gate Satie SSRN ach en ie eta eek Shy Rabid EK 172 13.2 
bad UST ee Bal ake ees eee pie oh foo eee eee 140 big have 


The size of the globules in the milk tested for viscosity 
was, no doubt, different from the values given, but no 
great change is probable. It is certain that the globules in 
Jem’s milk have been uniformly large, while those in Meg’s 
and Juno’s have been quite small. The figures given, al- 
though not proportional to the viscosities are near enough 
to suggest a cause for the variable coefficient of the fat. 
The extreme values found for this coefficient are those 
given above. 

The albuminoids of milk have a much greater influence 
upon its viscosity than any other constituent, and usually 
more than all of the other solids combined. Their coeffi- 
cient of viscosity averages about 37. This, like that of the 
fat, varies in different milks, the variation being probably 
due either to the amount of albumen present or to differ- 
ence in the solubility of the casein. The range is much 
less than with the fat being from 37 to 40 in the milks ex- 
amined. 

The coefficient of viscosity for the total solids as obtained 
from tests made at this Station has averaged about 19. 
This, however, is from milk containing about 5 per 
cent. of fat, and I tbink will be found too low. 

The following table gives a few determinations made in 
milk of individual cows from the Station herd. The skim- 
milks were obtained from the corresponding samples of 
whole milk which were set about 12 hours in a Cooley 
creamer before being drawn off. 





WHOLE MILK. 
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Breed of cow. 
Solids. 











| SKIM MILK. 


1)Nelly July 15..... 


9 ae ¢ 
3|Jem Le] OA. 

4/Ann Ay BAD apace 
5|Meg ea ht a 
6|Juno Sep Ihe oe. 
Tits SE Sr Pee 
Biceregwet 1D. oe. 


ope ae ee 


Se eo ee 


6Juno, ‘' 15. 
The. pkg Obs a, ia 
Misetoe 15... . 
lege J) eid iG Peas 
wera men) ni.act, % 


Solids not fat. 





...-| Jersey. | 15:42 
SMe tad anal aS Wet 
Tent 14.56 
ad mh | 414 34 
isi oaks ou pteeB 
.. .| Native. | 12.49 
eR es las 
Bn, = 14.51 
fy ch La ete 











FENe x \ntareyehs Biers 11.07 
ree eet, oi 4s + 1) 38 
Pile} Sete eas ie Bt 
Seed er teas ace 10.14 
eat he ae A A es 9.97 
alee to) Sy dip ie) a's) 6 as 

th US SS iakn 9.80 
heck Pees te 11.25 
“eh 8 ROE Nee 11 34 





He HH CO CO OT Or OT OL Fat. 





14.11 











aslo ie se oeiso iia) 











23 

a9 

ae 
p Py 
de cata 
& 8S’ 
SIS 
281 | 18.2 
287 | 18.7 
276 | 19. 
260} 18.1 
268 | 19.8 
229 | 18.3 
229 | 17.6 
262 | 18.1 
2431 17.7 
259 | 18.4 
904 | 20.8 
236 | 20.7 
2171 19.4 
204 | 20-1 
932 | 233 
164) een 
198 | 20.2 
220 | 19.6 
216} 19. 
218 | 20.3 





The viscosities given in this table were determined with 
a defective apparatus, and are not strictly accurate. 
do. however, show the relative values for the different 


milks. 


They 


By comparing the figures for the whole milks with those 
for the corresponding skimmilks the coefficients of viscosity 
for the fat and for the solids not fat are obtained for each 


sample of milk. 


No. Cow. 
De Fie: Nelly 
DAs ees 4, sf 
BOLEC Ty «Lh: Jem. 
Bes por pays Ann. 
Di gees: de Meg 
Gy. .. Juno 
Joey Ges Aetae she 

Bra cht) Las Ceres 
en eR ee iy 


*Determination lost. 
‘sample 7. 


ore ese eee ewe se ee wes 


Mie CF GC) 6 Oe @ BP Jeg oS 0) :6) a 


eo» Fee «¢ 8 616 es & & O06 oe BS 


eae Cee ae OF oe le, er et 6)’ Oe 


G42 9 6 o 8 0 + 4 Ge € 6 8 Oe 80 


oeoere+s eevee eeee 


ee) 


oes ee ee es ee ee ee w 6 





Cofficients of viscosity. 
Solids not 


fat. 

20.7 
21.1 
19.8 
20.9 
24. 

20.5 
20.8 
20.3 
19.7 


The solids not fat are assumed to be the same as in 
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It is to be regretted that churning tests were not made 
with these milks so that direct comparisons of the coeffi- 
cients in these tables and the efficiency of the churn could 
be made. We have, however, considerable data in regard 
to the behavior, when churned, of the milk from some of 
these cows. ‘There have been, during the past three years, 
a large number of churning tests with the milk of Jem, 
Ceres, Juno and Meg, which have shown that the value of 
their milk for butter is in the order named. The per cent. 
ratio of butter to fat in the milk for these cows has been 
Jem 100, Ceres 95, Juno 87.4, Meg 66. These numbers. 
represent the relative efficiency of the churn for milk from 
these cows when tested, and it is not probable that suffi- 
clent changes would occur to materially affect the relative 
value of the milks. 

For convenience of comparison, these values and the aver- 
age coefficients of viscosity, together with the total viscosity 
of the fat and serum of these milks, is presented below: 





TOTAL VISCOSITY DUE TO| Per cent. rela- 
———__~+-—____. .___--—___| tion of butter 
Solids not fat. to fat. 


COEFFICIENTS OF VISCOSITY. 








Fat./Solids not es Fat. 
Tam aaa 17.9! 19.8 93 183 100 
Genes Ptuabirs:, i321 20 | 74 | 178 95 
Dias tems 11.7 20.6 44 | 185 . 87.4 
Meg. nto: 9.1) 24 | 39 229 66. 


These figures indicate that a high coefficient for the fat. 
and a low one for the serum is most favorable to the eco- 
nomical production of butter. Itis quite generally conceded 
that milk containing large fat globules is more readily 
churned and yields a greater proportion of its fat as butter 
than does that with small globules. If, as seems probable, 


the variation in the coefficient of viscosity of the fateis due — 


to difference in the size of the globules, the relation between 
this coefficient and the efficiency of the churn is easily 
explained. 

The influence of the viscosity of the milk serum in dimin- 
ishing the efficiency of the churn has been confirmed by a 
number of experiments in which viscous substances were 
added to milk. Inthe example given below the same milk 
was used in each trial and all the samples were churned 
together in a test churn, the temperature being the same in 
each case. The mucilage added was a thin solution of gum 
arabic. The per cent. of butter is calculated for the quan- 
tity of milk used in each case. 
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No. Milk Water Muci.age Butter Time churned. 
oC, Ci. Cres per cent, minutes, 
1 400 4, a EC Aat 4.37 20 
2 350 50 ett) 4.54 20 
3 300 100 cae 4.45 20 
4 350 mei) 50 2.86 40 
5 300 yee, 100 0) 80 
6 300 YEby 100 2.6 80 


The mucilage and the water were added to the samples. 
when the milk was set. In numbers 5 and 6 containing 
100 c. c. of mucilage, the casein separated in a short time 
and rose to the surface as cream leaving the serum below 
clear. In number 6 this was drawn off just before churn- 
ing and replaced by an equal volume of water, thus greatly 
reducing its viscosity. Other tests of this kind were made 
with similar results. The addition of water, however, 
nearly always increased the time required for churning, 
owing, no doubt, to the proportion of fat being diminished. 

Several attempts have also been made to churn colostrum 
milk, the serum of which is extremely viscous, and in no 
case was any butter obtained although the per cent of fat 
was above the average for. milk. The analyses of two 
samples are given. 


I II 
Solids 27.00 27.29 
Fat 3.90 3.98 
Ash 74 es Wer 
Albuminoids 18.75 19.31 
Sugar Ni 8 oho Te i ao SN 


If we assume that the coefficient of viscosity for the al- 
buminoids in these samples was the same as in average milk 
the viscosity of the milk serum would have been 786 in No. 
1, and a little more in No. 2. 

When diluted with an equal volume of water and churn-: 
ed the result was the same as with the pure colostrum’ In 
this last case the per cent of solids was about the same as in: 
normal milk, but owing to the large proportion of albumen 
in solution, it was much more viscous. When three vol- 
umes of water were added afew granules of butter were: 
formed after prolonged churning, but it could not be gath- 
ered. The addition of more than three volumes of water 
gave no better results. It could hardly be expected that 
butter would be obtained from these milks after being so 
largely diluted, as the per cent of fat was not much larger 
than is found in average buttermilk. 

Another illustration of the influence of viscosity in re- 
tarding the action of the churn is furnished by the ordinary 
method of preparing whipped cream in which the forma- 
tion of butter is prevented by the addition of a little gela- 
tine to the cream. 


22 


328 


In the determination of viscosity described above, the 
skim milk was obtained with a Cooley creamer and was 
necessarily several hours older than the whole milk when 
tested, so that possibly some changes had occurred which 
aifected the coefficient of viscosity. 

The following tests are presented to illustrate the-method 
of applying this apparatus to the examination of milk. The 
samples tested were all from the same cow, and taken at 
intervals of two or three days, extending over a period of 
three weeks, every determination made being given. The 
simples of skimmilk were separated by a centrifugal, and 
obtained in each case from the whole milk of corresponding 
date. ; 

i aie analytical results are presented in the following 
able. 
























































tapes 3 wigs (5 
ee 04 | = es : 
ani gs | Bt Bs 
WHOLE MILK. ~ Ly | o i Fi 3 
: g | Sige cree = | & | & 
ee SP Re ol ne re D Ss oy) eae 
December 1..... 1.0330 | 14.40] 5.03 | 9.87 | 3.67 |.73| 4.97 274 
- 8, 2.6) 1.038% 118 61) 5.884 9.93 | 4.94 | 75) eee 300 
as peo 1.0341 | 15.89 | 5.91 | 9.98 | .4.21 | .63| B.aerey age 
2, 8......) 1.03260):15.26 | 5.74 | 9.62 | 3.99 1.78) aa 
a 10; ...41 1.0327) 15.41 } 5.72} 9.79 | 3, Oo 6 Osea 288 
ne 15 .....| 1.0827 | 14.98} 5.49 | 9.49 | 4.02 1.711 4.76 225 
ae aE 1.0318 | 15.88.41 5:77) 9.561" 8.89 | 7a nea 293 
a6 BOWE 1.0332 | 14.97 | 5.382 | 9.65 | 4.05 1.70] 4.90 278 
ts B teens 1.0328 | 15.12 | 5.54 | 9.58 | 4.18 | .75| 4.65 287 
Average ......... 1.0330 | 15.22! 5.60 | 9.62 | 4.02'|.72| 4.88 | 289 
| | 
SKIM MILK, | | 
| 
December 1.....| 1.0386 | 10°69] .87 | 9.82 | 3.99 |.79! 5.04 216 
hd hee Pale 1.0403 | 10.76] .40 |10.86 | 4.37 |.78]| 5.21 214 
iT is es 1.0399 | 10.81] 1.82 | 9.49 | 4.37 | .721 4.40 218 
x ae 1.0398 | 10.53} (385.110.1287) 4.91 | 78 eb ae 215 
s PAL OTer rae 1.0398 | 10.61; .36 10.25 | 4.27 1.70! 5.28 212 
Average ......... 1.0396 fal .66 |10.02 | 4.24 |.75) 5.02 215 

















The coefficient of viscosity for the total solids derived 
frem the average figures in this table is, for the whole milk 
19, and for the skimmilk 20.13. 

If tho average valu>s for fat, solids not fat, and viscosity 
in the skim nilks be proportionally reduced so that the per 
cent. of solids not fat coincides with that in the average for 
the whole milk, we have for these corrected values: Fat 
0.63, solids not fat 9.62, viscosity 206. Subtracting these 
from the corresponding values for whole milk, gives 4.97 
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per cent. of fat and 83. viscosity, or a coefficient of Viscos- 
ity for the fat of 16.7. Substituting this last coefficient in 
the average analysis for the skimmilks, gives a coefficient 
of viscosity for the solids not fat of 20.36. 


From these coefficients the following formule are de- 
rived : 
x=per cent. of fat. 
wae BOLLS not fat, 
V =total viscosity of milk. 
a=coefficient of viscosity for total solids. 





b= 66 (74 G6 66 fat. 
c= A A a “solids not fat. 
Total solids = 
then, 
BY, 
x+y = a 
and, 
bx+cy=V. 
Solving these equations gives: 
ee ha Lire a 
es =a V,and y an V 


Substituting the values for a, b and c, found in the whole 
milk gives x=.0195V. y=.0331V. 

The total solids, fat and solids not fat, in each of the 
whole milks mentioned in the last table, calculated by 
these formula are given below: 








TOTAL SOLIDS. FAT, SOLIDS NOT FAT. 





a ea a 





—<—$- 

















s a < 

te Bs 2 

oe a : = ; 6 

ee es E E 2/8 
BN tiprae fea se Bite tea ete Pana iene psi 
= oO a eh el See cy ialeaic 
Decal... 14.40 | 14.42} +.02] 5.03] §.34 | +.31 9.37 | 9.07 |—.30 
a Mi: 15.61) 15.79) +.18) 5.88 | 5.85 | —.03} 9.73) 9.93 |-+ 90 
CEPOL Shit te 15.8.) | 15.84 | —.09| 5.91 | 5.87 | —.04 9.98 |} 9.96 \—.02 
‘heat val. 19.23) 15.32'| +.06 |. 5,74 | 5.67 | —.07 9.52 | 9.63 |-+.11 
ae a 15.41 | 15.16 { —.25 | 5.72 | 5.62 |—.10 0,79 J 50:53, 4 OB 
Se fe Vo 14,98° 15.00 | +.02} 5.49 | 5.56 | -+-.07 9.49 | 9.43 |—.06 
she Mi geteea ene 15.33) 15.49) 4+ 16( 5.77 | 5.71 | —.06 | 9.56 | 9.80 |-+ 94 
20... 22) 14.971 14.64 =a | 5.42 £10) 9.65 | 9.20 |—.45 
et SO aa oi bosl 2 16511 | =.01 |" 254. 15. 60 +.06° 9.58 |} 9.50 |—.08 

ne ee ee tt 
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In these cases the variation in the composition of the 
samples tested is not large, although it is as much as usually 
occurs in the milk of a single cow for a like period and 
much more than wouid be expected in the mixed milk of a 
herd. 

It is not to be supposed that the coefficients given above 
are applicable to milk from other sources, nor even to that 
from the same cow for an indefinite period; they must be 
confirmed or corrected by occasional analyses. I believe, 
however, that no material change will be found in these 
coefficients for milk from the same source so long as the re- 
lation between the specific gravity and the viscosity remains 
nearly uniform. Should the specific gravity increase or di- 
minish considerably without a corresponding change in the 
viscosity, a change in the ratio of fat to solids not fat is in- 
dicated. This would of course change the coefficient of 
viscosity for the solids and necessitate an analysis. 

I trust- when more data are obtained that the relation be- 
tween specific gravity and viscosity may be so estabiished 
that corrections in the coefficients of viscosity may be made 
without the trouble of an analysis. 


ANALYSES OF BUTTER. 


In December of last year several samples of butter from 
the Chicago Live Stock Show for 1885 were furnished to the 
Station, by Major Alvord of Houghton Farm. This col- 
lection consisted of both genuine and adulterated butters 
exhibited at the show. They were designated by number 
only, the key being held by Major Alvord till the examina- 
tion was completed. 

The samples were first subjected toan examination for 
adulterations, by several different tests, the chief depend- 
ence being placed upon a‘partial determination of volatile 
fatty acids by Reichert’s method. There were also deter- 
minations made of the insoluble fatty acids, and the melt- 
ing points of both the butter fats and the insoluble fatty 
acids derived from them. 

At the time these butters were received there was consid- 
erable controversy regarding the efficiency of Dr. Taylor’s 
method for the detection of adulterations in butter by means 
of the microscope. An excellent opportunity was offered 
in these samples for testing this method in an impartial 
manner, and a microscopical examination of them was 
made before the nature of the butters was revealed by other 
tests. The butters were examined directly with polarized 
light and a selenite plate. and afterwards the crystals from 
the melted butters were examined in the same way for the 
“St. Andrews cross.” | 
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te, 


=r 








Bol 


The direct examination with polarized light and aselenite 
plate showed prismatic colors in all of the adulterated but- 
ters, and a uniform tint in all of the genuine butters except 
No. 2, which appeared very much like the adulterated sam- 
ples. The crystals from all of the butters, adulterated as 
well as genuine, gave a well defined St. Andrews cross with 
polarized light. This was also the case with neutral lard 
(No. 14) in which the cross was sharply defined though quite 
small. No. 15 consisted of stearine from the oleo-oil fac- 
tories and showed no cross when examined by itself, but 
when combined with a small quantity of butter fat the 
crystals formed had the same appearance as those from 
pure butter. 

Tne method has also been quite unsatisfactory in trials 
made at the Station with butters whose character was 
known. Whether these results were due to a lack of skill 
or to imperfect knowledge in the details of the work, I do 
not know. The uncertain results of some skilled micros- 


—cop:sts, however, would indicate that the difficulty is in- 


herent in the method. It certainly is not simple, and is not 
calculated to supersede the chemical methods now in use. 

In the table presented below the column marked c. ¢. of 
tz NaOH indicates the amount of soda solution required to 
neutralize the fatty acids obtained from 2.5 gms. of butter 
fat by Reichert’s method. The average for pure butter is 
about 14 c.c., and any sample requiring less than 12.5 c¢. ¢. 
‘may be considered adulterated. 

The insoluble fatty acids were obtained by washing and 
weighing the portion left in the flask after distillation by 
Reichert’s method. No attempt was made to recover the 
small quantity which is carried over with the distillate. 
These numbers are therefore somewhat lower than the av- 
erage, but show in a satisfactory manner the adulterated 
samples, all of which gave over 90 per cent. ; 

It was supposed that there would be found a much wider 
difference between the melting points of the fats and the © 
insoluble acids derived from them, in the pure butters than 
in the adulterated ones. This was the’ case, although in 
numbers 12 and 13, both adulterated, the difference was 
nearly as great as in the pure butters. The melting points 
were taken, by the method described by Blythe, in a capil- 
lary tube open at both ends. The melted fat is drawn into 
one end of the tube and allowed to solidify. This end of 
the tube is immersed in a beaker of water the surface of 


- which must be at a higher level than the top of the fat, and 


the water warmed. The melting point is taken when the 
fat rises in the tube. The results are not very satisfactory, 
although quite close duplicates may be obtained. . 


ne 
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Melting Points. Degrees C. 
——— — —_ 
No. c.c. of — Insoluble Butter Insol. Diff. 
zy) NaOH acids, fats. acids, 
SE yas MVS) AUN Aa) enna fee 15.9 85.80 34. 41, ie 
Re NL Cae be cae ee hee Sage Aen trig! et AS 35. 40, 5. 
dpb Rec ed ail ga SAGE cael 14.3 86.22 32.5 39. 6.5 
Be oh he BW eats teats ot 14.6 84.47 31.5 40, 8.5 
Ou TIT se stole w Rives ih. does 15.2 86.04 32. 40.5 8.5 
UL ESE EOL & Sat ee Te aa ..13.9 87.02 30. 39. 9. 
TCL ehh Bee Ese ae AE 14, 84.95 29, 38. 9. 
eR Oe aE EAE SOE ERY BON 3.4 87.81 39. 40. 7. 
ARE TM ole fot Path § Vs SAAN ee ndeonc 3 92.36 38.5 41. 2.5 
EU Cit, pea Ae oe PRA Gs 87.63 3d4, 41. 7. 
Li ps SS? ok SES fiat 87.86 33. 40. a: 
BRAK. Rate SEAS sates 2.5 94.04 35. 40.5 5.5 
US SIE NES, ey Ne Rr: eee Be 4.4 92.93 38. 42.5 4.5 
1, ate hy eT Sa ate el eels | 95.00 42.5 43. 5 
RRS Nt BREA Rl AL IR § 94.51 53. 53. 
EA ENT eatin hits ett one 7. 90.37 Pak 41. 
RUS en cats Sth ae 1.6 94.55 ep 40.5 
De baat abet: Cob abe eens vk bee 13.6 86 92 Bi ob 40.5 
LD ec aa he Peace Mec nae 14, 86.52 eat 41.5 
cI aR He ink ditt Ebi aire BP 13.7 85.93 * Ae 45. 
REC Bones aT ee a 13.3 85.07 eae 39.7 
Damir Sint eva ee ed ee 1.8 93.69 38. 40.5 2.5. 
ANALYSES OF THE ABOVE BUTTERS. 
No. Water. Fat. Ash, Curd by Comp. 
Difference, Color. 
Desa feast ca eave eat 6.09 91.97 2.09 Ces 46, 
dg has REE ae ee ke 6.55 89.22 3.15 1.08 92. 
DPR he IAPR, Ce 8.07 89.81 1.96 .16 72.. 
tieariweiudiy Ssh. Poet tate mL 3) 90.55 1.48 i 116. 
Dian ithe 2 +s nde tener te te eae « 7.70 89.98 3.01 Lg es 116. 
Oe paw eile abit cael Mae 6.43 88.80 2.38 2.39 60. 
barge atari Py FE sd ny Sth 14.69 81.25 2.35 Lote 80. 
DLS ee PE oT Se oe 9.25 86.34 3 80 61 100. 
DOSES NUEM SS eee 12.29 84.40 2.64 67 40. 
LO anit ia es pats tn ogee 7.55 89.90 1.69 .86 84. 
1 SR Seer ee ae Pieris 1s 9% 89.37 2.31 35 76 
Dae ek seins an Mery a 7.30 89.84 2.73 13 48. 
bbw gia aii aaa gi On gle AH oir 86.67 2.38 Neri 52. 
BA regia EL Wite ys Ce 5.98 90.73 2.26 1.03 
LB ALR eLNS Sine, 21 99.76 2S oe 
IG sul evden rata baked EE 12.66 83.31 3.36 567 56.. 
BY iiadae tak hors i ea 8.34 84.63 6.02 1.01 36. : 
A tahun eh pipe ite Pa a 87.24 2.70 91 80. 
AD ee oe en, Sea ks tne 8.72 87.66 3.02 .60 60. 
DESCRIPTION. 7 | 


e 


1. Pure Holstein butter made from Smiths & Powell 
herd. First De Laval premium and second for print butter. 
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2. Sweepstakes prize butter made by A. P. Foster, Plain 
View, Ia. Won six first premiums at Chicago show, 1885. 
Pure Jersey. 

' 3. First premium for ‘‘creamery butter” made at any 
time. Made by McGray & Kessler, Kendallville, Ind. 

4. First premium for butter from a single cow without 
regard to breed. A Jersey cow owned by Seth Wadham, 
Chicago, Il. 

5. First premium for pure Jersey butter. Made by D. 
M. Adams, Argenta, Il. 

6. First premium for shorthorn butter. Made by W. H. 
Fulkerson, Jerseyville, Il. 

¢, First premium for pure Hereford butter. Made by 
Swan & Bosler, Indianola, Ind. 

8. First premium for pure Holstein butter. Made by 
Thos. B. Wales, Iowa City, Iowa. 

9. Armour & Co.’s best ‘‘ creamery butterine ” being 50 
per cent. butter and 50 per cent. lard. 

10. Special sweepstakes premium and medal offered by 
the National Butter, Cheese and Egg Association. Made 
by E. A. Berry, Adeline, Ill. 

11. First premium butter made in the state of Pennsyl- 
vania. Maker unknown. . 

12. Armour & Co’s. extra quality oleomargarine. 

13. Armour & Co’s. ‘‘Dairy butterine, 25 per cent. but- 
ter. 

14. Armour & Co’s neutral lard. 

15. Stearine. 

16. Oleomargarine made at one of the principal factories 
of New York. Obtained from N. Waterbury. 

17. Armour’s best butterine, being half Elgin butter and 
half neutral lard. | 

18. Elgin Creamery butter obtained from the general 
Chicago market. 

19. Houghton Farm butter, pure Jersey. Made in Jan- 
uary, 1886. | 

20. Butter from Jersey cow ‘‘Meg”. Made at this Station. 

21. Grocery butter. Geneva. | 

22. Lard. 


The analytical results given in the above table were, with 
the exception of the determination of curd, obtained by 
methods described later in this report. Curd was taken by 
difference, and of course is subject to all of the errors of 
the analysis. The figures are mostly-based upon single de- 
terminations, the quantity of butter received being in many 
cases too small for duplicate analyses. Otherwise some of 
the obvious errors would have been corrected. 
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METHODS OF ANALYSIS. 
SAMPLING. 


It has been found extremely difficult to take samples of 
butter from the same package and obtain concordant results 
by analysis. This is principally due to the fact that the 
water is not uniformly distributed throughout the mass, 
and mixing or working tends rather to separate the water 
than to distribute it. tee 

As this waiter is usually a saturated solution of salt, the 
sampling effects directly the water and the ash, and indi- 
rectly all of the other constituents. ~ | 

Atter trying various methods of sampling without suc- 
cess, the following was adopted and found to be very satis- 
factory, in so far that duplicate analyses of the same sample 
gave results which agreed closely. 

A quantity of butter, large enough to represent the von- 
tents of the package from which it is taken, is placed in a 
wide mouthed, glass stoppered bottle or fruit jar, and 
melted by immersing the bottle in warm water. - When 
the whole sample is melted the bottle is shaken vigorceusly 
and the shaking continued till the butter is again in a solid 
condition. The cooling may be hastened by immersing the 
bottle frequently in cold water. In this way a homogen- 
eous mixture of all the constituents is obtained and the 
water is so. finely divided that separation will not take place, 
so long as the butter is kept cool. 


WATER. 


The estimation of water is effected with the same appara- 
tus and in the same manner as the solids of milk. (See 
Second Annual Report of this Station, page 168). The 
apparatus consists of a perforated test-tube about 5 inches 
long in the bottom of which is placed a tuft of clean cotton, 
and upon this sufficient ignited asbestos to fill the tube three- 
fourths full. The asbestos should be slightly pressed 
together to avoid large spaces, and a plug of cotton placed 
ny the mouth of the tube to prevent the escape of loose 

ers. 

After weighing the tube the plug of cotton is removed, 
about 3 grams of butter put in and the cotton replaced. The 
tube is then placed in a drying oven, in an upright position, 
till the butter is melted and absorbed by the asbestos. A 
current of dry air is afterwards forced through the tube, 
which is kept at 100° C. till the weight is constant. 


FAT. 


The tube containing the dry butter from the water deter- 
mination is transferred to an extraction apparatus and ex- 
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hausted with ether. The ether is finally evaporated from 
the fat solution, and the fat, dried at 100° C., is weighed 
directly. 

ASH. 


A quantity of asbestos, more than sufficient to absorb the 
butter taken when melted, is ignited and weighed ina 
small platinum evaporator. Four or five grams of butter 
are placed in the evaporator, which is put in the drying 
oven till the butter is melted, and, if it contains a large 
quantity of water, till a portion of it is driven off; it need 
not be completely dried. A flame applied to the upper 
portion of the asbestos will ignite the fat, which will burn 
- with a flame, without the application of external heat, till 
the fat is nearly consumed. In this operation the asbestos 
serves as a wick to supply the fat, and it will burn quietly 
with no spurting, unless the butter contains a large amount 
of water. 

After the flame is extinguished, a low heat is applied to 
the bottom of the evaporator and the gases again ignited 
upon the surface. The heat may be gradually increased 
and the ignition should be completed at low redness. The 
ignition is greatly facilitated by a platinum reflector placed 
directly over the evaporator. 

The same portion of asbestos may be used without error 
for several determinations unless the amount of ash should 
be very large. 


CASEIN. 


This has usually been determined by difference, but in 
some cases a determination of nitrogen has been made and 
the casein calculated. For this purpose about 10 grams of 
butter are digested with gasoline or benzine in a 150 cc. 
flask. Ina short time the fats will all be dissolved, leaving 
the other constituents of the butter in the bottom of the 
flask. The fat solution is decanted and a second portion of 
gasoline added, which will remove nearly all of the fat from 
the residue. When the gasoline is evaporated, the nitrogen 
is determined by Kjeldahl’s method. The amount of nitro- 
pen multiplied by 6.33 gives the amount of casein. Results 

ave been satisfactory. 


COLOR. 


The relative amount of color in butters may be deter- 
mined with accuracy as follows: One gram of the fresh 
butter is digested with 15 c. c. of refined kerosene till the fats 
are completely dissolved, and the solutions filtered. The 
filtrate will be colored in proportion to the coloring matter 
of the butter, and may be compared to that from another 
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butter, or preferably to a standard solution, by means of a@ 
Duboscq colorimeter. A standard color for comparison 
may be prepared by adding a small quantity of any of the 
commercial butter colors to kerosene oil. This standard 
will keep for a long time without changing, if kept from 
the light. 

The scale of the colorimeter on the side which the butter 
solution occupies is always set at fhe same degree, while 
the scale for the other standard is,made variable. The 
reading of this side will therefore vary with the amount of 
color in the sample. 

If some of the kerosene oil in which the butters are dis- 
solved be substituted for the solution of butter, a small 
reading will be obtained which should be deducted from 
that for each of the butters. The numbers remaining are 
directly proportional to the colors of the butters. In the 
butters thus far examined a fair colored J ersey butter was 
taken for a standard and called 100. The others were cal- 
culated to this standard from the scale reading. 


THE DETECTION OF ADULTERATIONS. 


At the present time only those adulterated butters which 
consist wholly or in part of fats derived from other sources 
than milk need to be considered. Adulterations of any 
other nature are rarely met with in this country, and should 
they occur, would be readily detected by simple tests. 

The fats most extensively used for this purpose are neu- 
tral lard and oleomargarine oil. From these, by patented 
processes, are manufactured nearly all of the butterine and 
oleomargarine butters. In addition to the above, cotton- 
seed oil and some other vegetable oils of a similar nature 
are used to a limited extent, but nearly always in connection 
with one of the above fats, which they serve to soften and 
bring more nearly to the consistency of butter. The detec- 


tion of adulterations is therefore practically reduced to tests 


for lard and oleomargarine oil. 
Blythe gives the composition of butter fat as follows : 


Glycerides Equal to Fatty Acids. 
Bes bs ae lee ae Nite labs 4 42.21 = Oleic Acid. 40.40 
Stearin and Palmitin’ .... 50.00 — Stearic and Palmitic Acids, 47.50 


87.90 Total insoluble acids. 


BRryrie s earentes. see, 7.69 = Butyriec Acid, 6.72 
Caproin, t 10— 4) Caproic, 
Caprylin, and Rutinf‘**:  - | Caprylic and Rutie Acids.° tr. 





100.00 = 94.62 Total acids, caleulating- 
soluble as butyric, 


The fats used for butter adulteration are composed prin- 
cipally of olein, stearine, and palmatine, so that the chief 
difference between them and butter is due to the small 
amount of butyrin which the latter contains. 
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The properties of butyric acid are essentially different 
from those of the other acids of butter or its substitutes, in 
that it is volatile, soluble in water, and has, comparatively, 
a low molecular weight. 

Upon these characteristic properties of butyric acid are 
based nearly all of the tests for adulteration which are con- 
sidered reliable, and as it occurs in all genuine butters, its 
absence is conclusive evidence that the sample examined is 
spurious. The quantity found is, within certain limits, a 
measure of the amount of adulteration. 

Reichert’s method, which is the one at present most gen- 
erally adopted, depends upon the amount of volatile fatty 
acids obtained, under certain prescribed conditions, from 
2.5 gms. of fat. ‘There is required for neutralizing the fatty 
acids obtained by this process from genuine butter about 
14 c.c. of #5 normal soda solution. The range is from 12.5 
c.c. to over 16 c.c. for pure butters. The fats used for butter 
adulteration require from 0.5 to 5. c.c. 

Hehner and Angell proposed the estimation of insoluble 
fatty acids as a measure of adulteration. The average 
amount of insoluble acids as found by the authors in genuine 
butter was 87.24 per cent, and varied in the samples exam- 
ined from 86.1 to 88.2 per cent. Twenty-one samples ex- 
amined in the laboratory of the New York Dairy Commis- 
sioner gave an average of 88.33 per cent, with a range from 
86.40 to 90.24 per cent. 

Thirty-one samples examined by Dr. Wiley, at Washing- 
ton, averaged 88.17 per cent. with a range from 86.43 to 
89.89. ‘These determinations give an average for American 
butters of about 88.2 per cent. with a range from 86.4 to 
90.2 per cent. 

The amount of insoluble acids in lard and beef fat is over 
95 per cent. and about the same for cotton-seed oil. 

The soluble acids in butter amount to about 5 per cent. 
with a range of one per cent. either way. Lard and oleo- 
margarine oil contain none at all. 

On account of the low molecular weight of butyric acid 
more alkali is required to saponify butter fats than any of 
the fats with which it is adulterated. Koettstoerfer has. 
shown that one gram of butter fat requires 221 to 233 mili- 
grams of potassium hydrate, and one gram of other animal 
fats 195 to 197 miligrams. The range for American butters 
is about the same. The average derived from analyses of 
Wiley and Martin is 225 miligrams. 

For convenience of comparison the range for each of the 
above methods is presented in tabular form. The last 
column shows the amount of adulteration, lard, oleo oil, 
etc., which may be added to an average sample of butter 
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without passing the limit for pure butters. It is evident 
that this last amount might be doubled with a butter giving 
the extreme value. 


Range for genuine butters. Adnlteration pos” 


ble withort deter: 
Method. Min. Max. Average. tion. Per cent, 
Reichert’s c.'c. +4 Na O H.. 12.5 16+ 14 10-- 
Insoluble acids, per cent..... 86.4 90.2 88.2 20+ 
Boluble acids, per cent...... 4, 6. Bip ie) 20 
Koetstoerter i. i. ait 221.1.) 223: 225. 12+ 


From the above scheme it is plain that Reichert’s process 
is capable of detecting a smaller proportion of adulteration 
than any of the others. 

Koettstoerfer’s method is simple in its details and would 
appear from this table to be capable of showing nearly as 
small a percentage of adulteration as Reichert’s, but the 
sources of error in it are large so that, in reality, more de- 
pendence may be placed upon determinations of the soluble 
and insoluble acids than upon this. 

These considerations have led to the quite general adop- 
tion of Reichert’s method by chemists whenever the quality 


“ 


of butter is to be determined. 


THE VISCOSITY OF BUTTER SOAPS. 


In making examinations of butter by Reichert’s method 
I have often observed a very marked difference in the solu- 
bility of the soaps formed from genuine and from adul- 
terated butters or other animal fats. While the potash 
soap from butter fats, made according to Reichert’s direc- 
tions, is readily soluble in 50 c.c. of water, that made from 
lard or oleo-oil, or from samples containing a large propor- 
tion of these oils can only be dissolved by warming, and the 
solutions when formed appear much more viscous than 
solutions of the butter soaps. This characteristic property 
is so marked that nearly all of the butterine and oleomar- 
garine butters may be detected by a simple inspection of 
these soap solutions without further tests. This fact sug- 
gested that perhaps the measurement of the viscosity of 
solutions of soaps made from the different fats and oils, 
might furnish a ready means for identifying them. 

To test this, a preliminary trial was made with neutral 
lard and butter fat. Twenty grams of each of these were 
saponified with about 10 grams of caustic potash by heating 
with a quantity of alcohol. No especial care was taken to 
have exact quantities either of potash or alcohol. The soaps 
formed were dissolved in water and the solutions made up 
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to 500 c.c. The vicosity of these solutions, tested with the 
viscometer described in another portion of this report, was 
for the butter fat 65, and for the neutral lard over 500. 

This marked difference was a surprise and naturally led 
to a series of careful tests to determine whether in mixture 
of the two fats the viscosity would be proportional to the 
quantities taken. First the above experiment was repeated 
with butter fat, neutral lard and oleo-oil, 20 grams of each 
being taken, and, to avoid a large excess of alkali, only 6 
grams of caustic potash were added to each. They were 
saponified by heating upon a water bath with 20 c.c. of alco- 
hol, the heating being continued till the alcohol was driven 
off. The soaps were dissolved in water and made up to 500 
c.c: The viscocity of these solutions at 20°C. was for the 
butter fat 62, neutral lard 70, oleo-oil 68 or practically the 
same for each. On the supposition that the difference in 
the first case was due to an excess of alkali, the tests were 
repeated with seven, eight and nine grams of caustic potash 
the other details of the experiment being the same as before, 
without any marked difference being found i the viscosity 
of the solutions from the different fats. With 10 grams of 
caustic potash the soaps from the neutral lard and oleo-oil 
were quite viscous, while that from butter fat was only 
slightly changed. The addition of more alkali was found 
to increase the viscosity of the soaps from neutral lard and 
oleo-oil quite rapidly, while that of the butter remained 
nearly the same till about 15 grams of caustic potash were 
used for 20 grams of fat, and was not extremely viscous 
when 20 grams of potash were used. 

The results given below are the average of several deter- 
minations, but are only approximate as they were obtained 
with an instrument not properly adjusted. They do, how- 
ever, show the relative viscosity for the different fats. 


Amount of caustic potash used, grams 7 8 FeO 18 15 16 18 28 
Butter soap, viscosity.......2...-.:4.. 60 66 67 78 85 114 162 252 
Oleo-oil ‘ Raeewe. gp Motes! < Sto ieee 72 102 108 474 too viscous to test. 
Nentral lard soap, viscosity ..:...... 88 89 130 = 480 et ee A 

Sesame oil 33 a A se oe eae nee a 276 


These results were entirely satisfactory and indicated that 
the difference in the viscosity of solutions of soap made 
from butter fat and from those fats generally used for 
butter adulteration could be increased to any desired extent 
by the addition of alkali. 

These tests were followed by a large number of examina- 
of adulterated butters, and of the fats and oils which are 
used for this purpose. The samples examined were ob- 
tained both from the general markets and from the leading 
factories throughout the country. In every instance the 
soaps from the adulterated samples greatly exceeded in vis- 
cosity those from butter fats, when from 10 to 15 grams of 
caustic potash were used for saponification. 
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Tests were next made to determine how small a propor- 
tion of adulteration could be detected with certainty in this 
way, with the following results: 








Caustic potash used: grams. LO AS eG 
DUVUEL eo eta ee ore LL Reta eee gona TPH gir teas 2. 67 78 114 

50 per cent butter 50 per cent neutral lard ...... ...... .. 416 

66 “6 «sh Bt Pa: 66 66 6 9 

SUrhoeh edn GU liane Rie a ieck eae aie 
ORT elo Ee GB |S, ld Ue Seiler 
a BO ess pie kad wana hard zs Dali slg tat ina AM (2 a4 
ie ys ty ued oe 8 SOSAME OllL ake eee By dred 
BD ERS NS RE AERO ATS EU SOT SNE SSR IORETD BRET ae ee 
Qa is AY! Sy WO S GE " aR pore Reena eee .. 114 258 
1 Cee TE Leet eee Pane ee eee 1916 QBN as 


The apparent discrepancies in this table may be account- 
ed for by the fact that the butter fat used in these tests wag 
not all taken from the same sample. These figures like 
those in the table preceding were mostly obtained with a 
defective apparatus and must be considered only ina rela- 
tive sense. No tests were made with less than five per 


cent. of adulteration, but there is little doubt that by mak- 


ing the solution more alkaline the addition of one per cent, 
of adulteration to any given sample of butter would be 
readily shown. 

. The butters used in these experiments were mostly made 
at the Station, from milk of the Station herd consisting of 
both native and Jersey cows. In some cases the butter from 
individual cows was used. Two or three samples were ob- 
tained from groceries in Geneva and one sample of J ersey 
butter was nearly a year and a half old. There were in all 
nearly 20 samples of butter tested. When only 10 grams 
of caustic potash were used there was practically no differ- 
ence in the viscosity of the soaps obtained and with 15 
grams of potash the variation was small, not enough to 
prevent the detection of 5 per cent. of adulteration. 

In Ootober, some time after the above tests were complet- 
ed, a large number of butters were obtained from different 
sections of the country, which included samp'es made from 
milk of different breeds of cattle and from milk treated 
in different ways. Several of these butters were taken 
from the exhibit of the Bay State Fair, held in Boston early 
in October. These were tested with a new viscometer in 
which the faults of the first instrument were, as far as pos- 
sible, corrected. 

The variation in the last lot of butters was so great as to 
materially modify the conclusion reached above. The fig- 
ures obtained, together with those from many other fats and 
oils, will be found in the next table. In order to avoid the 
trouble of weighing the caustic potash for each test a very 
concentrated solution containing 2 grams of fused potassium 
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hydrate in each 3 cubic centimeters was prepared, and the 
amount required measured with a pipette in each case. 
1c. c. of this solution was equivalent to 0.55 gms, KOH. 

The fats were soponified as follows: Twenty grams of 
the filtered fat were weighed in a beaker of about 500 c.c. 
capacity and 15 c.c. of the potash solution, equivalent to 10 
grams of caustic potash, were added. Ten cubic centi- 
meters of alcohol were also added, to facilitate saponifica- 
tion. Without alcohol, saponification is incomplete, after 
being heated a long time. The fat and alkali are heated 
upon a water bath with frequent stirring till the alcohol 
is completely driven off. About 350 c.c. of water is then 
added to the contents of the beaker, which is kept unon the 
water bath till the soap is all dissolved. The solution is 
made up to 500 c.c. and when cooled to 20°C. the liquid ig 
adjusted to the mark and the viscosity determined. In case 
the fat examined is an animal fat, as oleo-oil or neutral 
lard, the solution formed will be quite viscous when cooled 
and will be turbid, owing to the separation of insoluble 
soaps. The solution of soaps from butter fat are clear 
amber colored when warm, becoming slightly turbid at 
20°C., but not so much so as other animal tats. 

After determining the viscosity of the soap solutions, 5 
c.c. of the potash solution are added, the solution warmed 
to dissolve the precipitate which forms, and after cooling 
to 20°C, the viscosity is again determined. The viscosity 
found in this second trial will be a trifle less than is ob- 
tained when 20 c.c. of the potash solution is used for sapon- 
ifying the fat, or when 5 c.c. are added to the soap solution 
before making up to 500 c.c. This is due to the difference 
in the volume of the solutions. 

Whether the age of butter has any influence upon the 
viscosity of its soaps has not been definitely determined, ag 
this would require a second examination of a sample of 
butter after considerable interval had elapsed. It is, how- 
ever, quite certain that tnere can be no increase of viscosity 
from this cause, as those butters which have shown the 
lowest viscosity have been quite old. 


342 





BUTTERS. 2 
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In this table the column headed 15 ¢.c. K O H, shows the 
viscosity of a solution of soap made from 20 grams of fil- 
tered fat with 15 c.c. of the standard solution of caustic 
potash made up to 500 c.c. Thenumbers in the next column 
headed 20 c.c. K O H solution, represent the viscosity of the 
same solution tested for the preceding column, to which 5 
c.c. of the standard potash solution have been added. ‘The 
same is true of the column headed 25 ¢.c. and 30c¢.c. In 
those cases where no numbers appear in the preceding 
column, the total amount of potash indicated was added 
before the solution was made up to 500 ¢.c. It would there- 
fore be slightly less concentrated than where potash was 
added to a solution previously tested, and as a rule the 
viscosity has been correspondingly increased. When a 
concentrated solution of potash is added to a solution of 
soap at 20°C. a portion of the soap is gelatinized and precip- 
itated, and in order to dissolve this portion, heat must be 
applied. This will, of course, evaporate a portion of the 
water and change the volume a little from that indicated 
by the amount of potash added. - The last test. in a series of 
this kind is therefore subject to a considerable error from 
this cause. If strictly accurate results are desired the 
potash should be added in every instance before the solu- 
tion is made up to the required volume. 

In the above table the tests joined by a brace are from the 
same sample of butter. The sample represented in tests 13 
2,3 and 4 was made in June when the cows were in flush 
feed. This sample had been kept in a warm room for 
several months and had become quite rancid. Sample 35, 
which was nearly a year and a half old, was made from the 
milk of a single cow in pasture, and had also become ran- 
cid. The viscosity of these samples is lower than any other 
examined. I am inclined to think, however, that this is 
due to the character of the food and not to the condition of 
the butter. 

The butters used for tests 9 and 10 were made from the 
same milk, the cream for 9 being separated by a Cooley 
creamer and 10 by a centrifugal. Nos. 15, 18, 29, 24, 25 
and 28 were also made from cream separated by the cen- 
trifugal. There is apparently no difference in butters made 
from cream separated in this way and that separated by 
setting the milk. 

For the purpose of determining the effect of the butter 
colors upon this test the churning of Nov. 20 was colored 
with Richardson’s butter color, the quantity recommended 
being used. This butter is test No. 12. No. 11 is from the 
previous churning and uncolored. No. 13 is from the same 

butter as No. 12, but had 2 drops of Hensen’s butter color 
in the 20 grams of filtered fat taken. No. 14 same 
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butter with 4 drops of color added. These tests showed no 
marked difference between butters colored and uncolcred. 
The viscosity is practically the same for all of ‘the butter 
soaps when 15 c.c. of potash solution is used, the average 
for the tests in this table being 78, the maximum 84 
and the minimum 65. There seems to be no difference 
which can be attributed either to breed of cow or to methods 
of manufacture. In the second column with 20 c.c. of pot- 
ash solution the difference in the butters is very marked, 
the average being 145, with a range of from 72 to 405. The 
difference with 25 c.c. is still more decided, the average 
being 289, with a range from 124 to a point where the so- 
tion was too viscous to be determined by the apparatus as 
arranged. 
+ With this amount of alkali the Holstein butters are de- 
cidedly more viscous than any others, but the number of 
samples examined was not sufficient to establish this as a 
breed characteristic. The two samples of Holstein butter 
tested were of prime quality and would compare favorably 
both in appearance and flavor, with the best samples tested. 
The cause of this difference is difficult to trace. I supposed 


at first that it could be attribnted to varying quantities of ° 


butyric acid, this being the one constituent which pre-emi- 
nently distinguishes butter from the other animal fats. 
This, however, can scarcely be the case, as examinations of 
the following butters by Reichert’s test show. The amount 


of decinormal soda required by this test was, for No. 11= ° 


13.9 c.c., No. 18=13.6 c.c., No. 23=13.2 c.c., and for No. 25 
=14.6 cc. These nnmbers should be proportional to the 
butyric acid in the butters, but they evidently have no re- 
lation to the viscosities found. 

Contrary to the prevailing opinion of chemists, it seems 
certain that the fatty acids of butter have properties differ- 
ent from the corresponding acids derived from other fats. 
Stearic acid from tallow when treated with 15 cc. of KOH 
solution gave a soap which was a thick jelly at 20°C. Oleic 
acid gavea very viscous soap. Twenty grams of butyric acid 
required more than 15 ¢.c. of potash solution to neutralize 
it. With 30 c.c. it showed about the same viscosity as but- 
ter with 15 c.c. and was not materially increased by addition 
of more. Palmitic acid was not examined, but there is 
every reason to think that it would behave in nearly the 
same way as stearic. A mixture of these acids, excepting 


the last, made in nearly the proportion occurring in 


butter gave a soap that was extremely viscous, see test 
63. On the other hand the insoluble acids from. several of 
the butters gave soaps less viscous than the butters from 
which they were obtained, although they differed in the 
same way as the butters. It is evident that the stearic and 
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oleic acids of butter differ in some way from the same acids 
derived from other sources, as an amount of either of these 
acids equivalent to that contained in one of the above tests 
would give a soap more viscous than the butter. It is prob- 
able that the acids of butter are isomers of those from other 
fats. ! 

The only oils examined whose soaps are not rendered 
more viscous by the addition of alkali are castor oil and 
cocoanut oil, the change in these being very slight. The 
investigation of this subject is by no means complete, but 
it is thought best to present the results thus far obtained. 
So long as my trials were confined to a few butters, mostly 
from the station, I supposed that the method was capable 
of detecting adulterations with oleo-oil or neutral lard 
which would not exceed one or two per cent. The large 
variations shown in later tests present this. I believe, 
however, that it provides a simple and expeditious means 
for the detection of commercial adulterations, and that it 
will show as small a proportion of adulterations as any 
method at present employed. 

The butters which I have been able to obtain may not 
show the extreme variation, but I think that no genuine 
butter will be found that will form a soap with 15 and 20 
c.c. of potash solution exceeding in viscosity 90 and 400 re- 
spectively. | 

The butterine and oleomargarine whose tests are given 
were obtained from leading manufacturers and dealers, and 
were of the best quality. The tests given above are only a 
few from a large number made, but selected because they 
are the only ones that have been tested in the same way as 
the butters. . In no case, however, has a les3 viscosity been 
found for butterine or oleomargarine than is given in the 
table. 

I propose to repeat these tests using soda instead of potash 
for saponifying the fats. As a much less soluble soap will 
be obtained in this way, it is not improbable that the dif- 
ference in the viscosity of the solutions may be greatly 
exaggerated. 


FERTILIZERS. 


The station receives a number of fertilizers each year 
from parties desiring analyses and valuations. Compara- 
tively few of these are examined at all. Onaccount of this 
much dissatisfaction is evinced by parties who think them- 
selves aggrieved. This usually arises either from a mis- 
understanding of the authority and obligations of the sta- 
tion in regard to fertilizer analyses or from the almost uni- 
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versal neglect on the part of the persons sending them to 
exercise proper care in taking samples and shipping them 
to the station. Contrary to the general impression this is. 
nota * control station” and has no authority to take sam- 
ples, so that all analyses made are for the accommodation 
of private parties. Noanalyses of fertilizer, are therefore 
watertaleen when they conflict with the regular station 
work. 

In regard to the samples received it is sufficient to say 
that not one-half of them are accompanied by an adequate 
description, and not more than one in ten are both described 
and shipped in a proper manner. : 

At one time six samples were sent in glass cans, these: 
being placed together in a wooden box with no packing. 
When received five of the cans were broken and the con- 
tents mixed. 

Another party sent two samples in a canvass bag, with 
the statement that the portion in the top of the bag was of 
one kind and that in the bottom of the bag another. 

Three sxmples were sent in paper bags, all being placed 
together in a paper sack. When received all of the pack- 
ages were broken, the contents mixed and mostly lost. 

Another sample was sent through the mail done up in 
paper and attached to a postal card, the whole package 


weighing one ounce, including the card. The sender wished 


an immediate reply giving the analysis and value per ton. 

Many more illustrations of the careless manner in which 
samples are sent might be given, but the above are suff- 
cient. 


There have been in all ten samples examined during the 


year, none of which are of general interest, except, pos- 
sibly, the following : 


Moisture. Total phos- Potash 

phoric acid K,0. 

Canada unleached ashes 7.30 2.81 6.50 
Muriate of potash 50.00 


Canadian apatite contained 93.65 per cent. of calcium 
phosphate. 


——_—_—____ 


LYSIMETER. 


The results of the analyses of water from the three 
lysimeters are still confusing, and no attempt is made to 
disctixe them. Before they can be satisfactorily explained 
more must be learned concerning the movement of water 
in the soil. 

We give on opposite page the figures in full for the past. 
season and a summary of those for preceding years. 








| —* —_——— 





—————————— 
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LYSIMETER NO. 1, 1886.— sop. 
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LYSIMETER NO. 2,’86, BARE SOIL 
LUC @ OPS eo a er }1.131)1.28 |60.2 |1.5 | .05541122. 21/122. 26 
PEBCUAR reo... <i -951/1.14 |46.2 |1.1 | .025 1195. [195.02 
MISTER es ke i US. . 1.13 |1.62 [57.8 [1.4 | .0459/110.3 |110.35 
Bil) BO Es ee a ieee 4.131/2.55 !69.2 |1.5 | .0985/148.6 |148.70 
Maen. Rilke tO T: ENUM sy piclc MOH v2.4, Uti ares See rue 
LUC) 26) en 2.92 | .44 |73.4 |1.75| .458 )177.9 1178.36 
EO SOIC Se rr 4.411)1.405/66.4 |1.8 | .0375]134.8 1134.84 
AMEMeE eM) oe es sy. 2.86 | .14 (61.8 [1.4 | .0441] 95.5 | 95.54 
Berecmper. 6. oo! 2.31 | .175/70.0 |1.8 0 | 33.3 | 33.30 
eM ie ee oo ea, 1.39 | .525.69.6 |1.5 | .0457] 25.9 | 25.95 
Px CC Lo a 3.48 | .279/49.8 |1. . 1008/1138. 23 113.33 
IBOIBOE ei esl oy »-4/1.24 | .82 153.8 /1. tr. |117.35)117.35 
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tte Ot Oe 
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The following table shows, in tons per acre, the amount: 
of rainfall and the drainage water from each of the three 
lysimeters, the weight of one inch of water per acre being 
_ 112.98 tons. 




















Loss of 
Rainfall: Drainage ; nitrogen: 
1886. tons tons per acre. Tbs. per acre, 
per acre. ——-— —~——-—_, —— ———. 
No. 1. No. 2. No.3. No.1. No. 2. No. 3. 
JANDATY . 3h .Sitod B. EL 127.78 140.10 144.61 127.66 .019 35.37 28.81 
Bebrary penis tm . 107.44 114.67 128.80 387.28 .009 50.24 10.42 
Maren yee hile .. 127.66 156.70 183.03 88.12 -— 40.26 15.75. 
ADE cesta aos gon 466.72 281.382 288.10 265.50 .024 85.82 50.76 
MRPs tela kee cect 217.03 0 84 48.58 '—- —— 7.91 
eRUTG. ties Ci kt ae bee ie 329.90 0 49.71 70.05 —- 1762 15.82 
SUL ear Vania ade ws oe 498.35 0 158.74 199.97 — 42.79 31.72 
UUStcee Moma ce 323.12 0 15.82 48.02 — 2.98 8.64 
BSPrevery). vest eas « 260.98 152.52 19.77 36.15 .082 1.29 5.83 
OGlODOIN ows wed vue 157.04 0 28.47 59.31 — 3.09 13.57 
Wovember ie. 393.17 2.82 315.21 298.27 — 71.44 39.69 
Decemberssva iit ies — —— — —_— 
140.09 5.65 386.15 386.15 —— 8.45 5.29 
Drainage: - Loss of nitrogen 
inches. per acre: jps. 
Rainfall: . — —-———— — -_— 
inches. No.1. No. 2. No.3. No.1. No. 2. No. 3. 
Total 1883. .......... 25.894 3.748 8.248 11.509 
‘6G ASS4 BOs a Wc, 22.30 3.646 5.168 5.988 .192 69.534 132.24 
“he ABB fhe bee 23.95 .357 7.088 10.989 1.02 218.7 218.2 
Poa CORY skeet hares 27.87 7.556 12.115 11.64 .084 357.7 284.10) 
SUNSHINE RECORD. . 


The daily record of sunshine commenced May 1, 1885, has 
been continued without intermission through the present. 
year. Observations of this kind, extending as they do over 
only two vears, do not give sufficient data tor a discussion 
of this subject. Still a comparison of the monthly records 
for these years is interesting. The total number of hours. 
for each month from May 1 to November 1, for two years. 
is given. 


May June July Aug. Sept. Oct. Total 


1885 165 B37 285 163 207 134 1191 
1886 236 252 243 240 200 143 13814 
Excess for 1885 ane gue 42 ahi 7 


Excess for 1886 v1 18 eee 77) eg ae 
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The total excess for 1886 is nearly half as much as was 
received during any one month. 

The average temperatures derived from three observa- 
tions each day for these periods were: 


; 1885 1886 
GAN BS. ABs acs Pismieus AE area at RO 
DUMBO MEL ec Dee 66.33 67.3 
a BE pc oR oe De es 72.31 70.9 
PAL «ciel. 2508h «6 2 65.76 69.2 
emma BSL 60.37 63.1 
Ohms 8. 025 Dl ORS: 48.95 50.8 


It is evident that the temperature has been nearly pro 
portional to the sunshine, and there is little doubt that 
when sufficient data are at hand, some relation will be traced 
between sunshine and plant development. It is not im- 
probable that the difference in the maturity of late crops, 
especially corn and grapes, for 1885 and 1886 may be 
largely due to the difference in sunshine. 


The results of our observations are presented below. 


Before | After 

1885. 9a. m, 9-12 12-2 3 p.m. Total. 
May—Total hours,.......... 41-45 44-15 40-45 38-15 165. 
Per cent. of possible sunshine. 30.8 47.6 43.8 29.0 36.4 
June—Total hours.:......... 63-15 58-30 54-30 59-15 237-30 
Per cent. of possible sunshine.47.1 65.0 60.5 42.7 52.0 
July—-Total hours........... 64-45 55-45 61-45 66 30 284-45 
Per cent. of possible sunshine. 47.9 60. 66.4 47.2 53.8 
August—Total hours......... 43-00 42-45 39-45 38-00 353-80 
Per cent of possible sunshine .36.0 46.0 42.7 30.8 38.1 
Septembei—Total hours...... 43-15 58 45 38.00 46-45 206-45 
Per cent. of possible sunshine .43.5 65.3 64.4 49.6 55.3 
October—Total hours........ 20-00 39-15 44-30 30-45 134-30 
Per cent. of possible sunshine. 25.7 42.2 47.8 39.5 39.3 
November-—Total hours...... 6-15 17-00 22-00 7-45 53-00 
Per cent. of possible sunshine. 11.0 19.0 24.7 13.7 18.1 
December—Total hours...... 5-00 21-15 20-00 3-45 50.00 
Per cent. of possible sunshine. 9.0 22.8 21.5 8.2 17.6 
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Report of the Assistant Chemist.* 


AN EXAMINATION OF FEEDING-STUFFS. 


During the past year my work, aside from the routine 
work incidental to the Station, has been mainly a continu- 
ation of the examination of our feeding-stuffs—their chem- 
ical composition and relative digestibility. When these are 
more fully studied it is hoped that some attention may be 
given to their physiological effects ; but before this_can be 
satisfactorily done there is a necessity for a better knowl- 
edge of the work in hand and a means of measuring the 
relative digestibility of the other constituents of the feed— 
fat and nitrogen-free extract. Considerable time has been 
given to working out methods whereby this can be done. 
For measuring the digestible fat a process of saponification 
promised much with the coarse fodders, but with meal and 
similar products the difficulty of filtering has prevented its 
use, although it is hoped this may finally be over- 
come and thus a means found which will serve the purpose. 
With nitrogen-free extract an attempt has been made to 
measure its digestibility by diastatic fermentation. 

The few experiments which time has permitted me to 
make in this direction, has offered so much of encourage- 
ment that the method will be further tested. 

The processes pursued in the digestion of the albuminoids 
are the same as given in the last report, except that one 
gram of the substance is always used, as it can be worked 
to better advantage and is preferable to a larger quantity. 
In order to test what effect, in the digestion, each separate 
part of the digestion fluid has, a few experiments were 
made, also with different quantities of the fluid as com- 
monly used. Water alone, water and HCl. as in regular 
digestion, water and pepsin, no HCl., different amounts of 
digestion fluid, and a digestion fluid containing twice the 
usual amount of pepsin, were used. 








*K. KF. Ladd. 
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A few of the results are given in the following : 


Per cent. digested’. 


Water. =. . Pere anes aha eee uh bi Bate ein: Myvi gs Men ic WM St ope 36.90 
EE me rats See te mers ony gene my ee 1). Wenaeeene 23.70 
TUBER eiinne: Seti nem an hn RAY beeen ects en Gh Ay 41.20 
RMEMESMANITIVE, NPE isee os SO be PL Loe reae tS SAARI 4: Bote 57.59 
MME sce gid ua its), 8c Ar) eee A ke Ne ys AMD STD ab 70.25 
iL Sa Eke lead ate tarar a cate Po apart MAD sore ne ee Ee ae eee. OF. 
Pepererne. pee Wg aN AER Negi ele 9 ap Seo ee ee 52.538 
aceon Hid (twice the pepsin)... <0. 62: w:.c. 66.90 


Corn meal was the substance digested in the above trials. 
We observe that the best result obtained was with 150 c.c. 
of fluid, and this has been my experience from the first. 
While the number of experiments made has not in all cases 
been sufficient to warrant the assumption that the exact 
strength and conditions for best results have been secured, 
yet it is evident that any great departure from it has failed 
to give as good results. When a small quantity of starch 
or sugar was added to the meal, the amount digested was 
diminished in proportion. 

Per cent. digested. 


MIT treet ir eRe Me te Bes sg 10,00 


Sarmemeatand starch... 00 Oo. NY 
Corn meal and sugar......... Met teadiy. watieaae swe cate, See ee Pe 54.45 
Corn meal, starch and sugar ... 


When 0.5 grams of egg albumen was tested, the whole 
was digested, but the addition of a little starch or sugar 
tended to diminish the digestibility. 


Per cent. digested. 


PORES ST oa 2 ei a mee Mr ciat eat RUS cael a tap a 100.00 
fy LORIE USING dl lei gh a hes I te 88.51 
if CMe RKCTMm PN URENP LH aid ad. sbivyic iw St ae a Bire!! erin tis fiat ome 99.15 
- RESPOADC BUpAT yu dee ots 6 SECS COA e Mathe ambi goad 1 98.16 
te REM OM EP ATIANC Olney eorat Oe. tuert ht Plea pee eat S 90.60 


PANCREATIN DIGESTION. 


In artificial digestion trials it is usually recommended to 
further continue the operation after the digestion with gas- 
tric juice, by means of a pancreatin solution, but my own 
experience with the pepsin method has failed to give so 
uniform or as high results on the whole as when the pan- 
creatin digestion was omitted. With the coarse fodders— 
hay, straws, etc., in somé cases a higher digestion coeffi- 








‘Strictly speaking, the heading ‘Per cent. digested,” in this connection, 
is incorrect, for it is hardly proper to call the amount dissolved by water as 
digested, in the sense that pepsin digests the substance, but to enable us to 
more comprehensively tabulate the matter, this term is used. 
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cient was obtained, but in nearly every case with grains, 
and their manufactured products, a smaller coefficient was 
obtained, as is shown by the following with two different 
corn meals. 
Per cent. digested, 
I I 


Pepsin digested... 06. .sesseee cee e ent etree ede beacons 70.25 73.10 
Pepsin and pancreatin digestion. .........+-+++.+esee sees 54.45 62.50 


After digestion with the pepsin the solution is decanted, 
a solution of commercial pancreation added and the diges- 
tion continued. Probably all of the digested albuminoids 
are not washed out of the substance before adding the pan- 
creatin solution and there seems to be a kind of saponifica- 
tion of portions of the meal with the pancreatin solution 
rendering the whole very difficult of filtration, hence it 
cannot be properly washed, and much of the otherwise 
digested nitrogenous portion is left on the filter. This has 
proved so grave a source of error that I have found it ad- 
visable, in my experiments, not to continue the digestion by 
means of a pancreatin solution, for, at best, there is but a 
slight increase in digestibility for any of the fodders, with a 
probability of decreasing the digestion coefficient in many 
concentrated feeds. 


THE DEGREE OF FINENESS. 
A sample of corn was ground to different degrees of fine- 


ness for digestion. The first quite coarse, the second as 
usually found for feeding and the third portion much finer. 


Per cent. 

. digested | 
@orn meal, Coarse... 0... 2s eee ee ee hee eal kee ee ee ce 52.10 
Gorn meal, ‘ordinary o/s ae 65.60 
Corn’ meal, fines ies ae keeles elias jel nan eae aie) al ety? ee 73.10 


A difference of twenty per cent. in digestibility between 
coarse ground meal and that ground fine. In one hundred 
ounds of the meal as fed, a difference of 1.71 pounds of 
digestible albuminoids. The same is probably true in ani- 
mal digestion and when properly fed a much larger per 
cent. of fine ground meal should be digested than of coarse 
ground. The animal does not further masticate the meal 
but moistens it with saliva enoygh to permit of its being 
swallowed, when it at once passes into the digestive tract 
and when coarse, the digestive fluids of the stomach must 
fail to penetrate through the particles so fully. Especially 
this seems true of the meal made from the flint corns. 
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ROYAL STOCK FOOD. 


A sample of this feed was furnished by Mr. Geo. Johnson, 
of Geneva, who spoke well of it as a feed for young stock. 

An examination showed it to be mainly a mixture of 
cottonseed meal, corn meal, oat meal, linseed and bean 
meal with some caraway seed, while the agreeable odor was 
indicative of fenugreek, anda test for sodium chloride 
(common salt) showed unmistakably its presence. 

Below are given the analyses. 


Fresh Calculated 


substance. dry. 
DM, WE ics D5 2a in) s hp ig een aches, Riles eo vans 14.00 
EMRMRETE ESERIES earn tate whe sare aga k re nk wy Dayal a 23.38 27.19 
SEL PC Re Oke ee UR CRS, OPA Me 2 ig 8.27 
Mirroven-tree Extract... JT 28) eee yas 45.30 52.66 
RRM UR Ner CX UACE is bah0 | Slph las ross eT eee ohee 2's) etel bia de 4.77 5.55 
REINA cai is\'s ET EA eee Oh be erat id Set A Seay 5.44 6.33 
Per cent of albuminoids digested................ 88.39 


The vendor’s catalogue states that it can be sold in Chi- 
cago at the factory for 26 to 28 dollars per ton. 

Chemically we find it inferior to linseed meal, while its 
digestibility is less than that of the old process linseed meal 
examined, that giving 89.52 per cent as a digestion coeffic- 
ient for the albuminoids. 


MIXED FEEDS. 


There is no doubt but what many feeding products— 
especially waste and by products—can be intimately mixed 
so as to produce a better balanced ration than when fed 
separately or supplementary to other feeds. 

Whether such mixed feeds can be purchased in the mar- 
kets, when made from good material, and for a less cost 
than they can be compounded by the farmer himself may 
be fairly questioned. 

The mixing of aromatic and carminative substances with 
the feed seems by our results to be detrimental and such 
feeds had better be shunned by the farmer. There is good 
reason for thinking the most wholesome material is not 
always used but rather much refuse-stuff—heated and 
mouldy beans, heated corn, chaffy oats, etc.—for which 
there is no other profitable way of disposal. These, com- 
bined with cotton and linseed meal, and some aromatic 
substance, are disposed of in many instances at fabulous 
prices. Dr. Goessmann! calls attention to a so-called con- 
trated feed selling at $8.00 per hundred weight, $160.00 per 
ton, which from a chemical standpoint is little better than 
corn meal. 


1Bulletin No. 20, Mass. Ag. Exp’t Station. 
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PTOMAINES IN CORN MEAL. 


I have already called attention to the subject of heated 
corn meal! and investigations by Husemann, Brugnatelli 
and Balbiano have shown? that such meals frequently con- 
tain a toxic (poisonous) principle belonging to the class. 
ptomaines due to putrid decomposition of the nitrogenous. 
portions of the corn meal. I have succeeded in isolating, 
by the Stas-Otto method, a small quantity of this poisonous. 
principle from asample of badly heated meal. This pto- 
maine, from an etheral solution, gave urea-like crystals on 
slowly evaporating. The solution gave many of the char- 
acteristic ptomaine reactions as follows : Potassio-ferriccy- 
anide was reduced, also gold chloride. Ferric chloride gave 
a dirty greenish-yellow, platinic chloride a brownish-yellow,. 
and potassio-mercuric iodide a yellowish-white precipitate... 
Phosphomolybdic acid gave an abundant lemon-yellow pre- 
cipitate and on the addition of ammonia the solution became 
green. [odine in iodide of potassium gave a burnt umber, or 
brownish-red precipitate, sulphuric acid after a little time 
gave a reddish-brown coloration. 

I had intended to study the physiological effects of this 
ptomaine but have been unable to procure enough of the 
material to do satisfactory work so that I have been obliged 
to discontinue it for the present but shall again take it up 
at the first opportunity. The ill-effects sometimes arising 
from feeding cotton seed meal I suspect may be due to 
similar causes, but do not know that any attempt has been 
made to see whether ptomaines might not be present in 
such cases. This meal is so highly nitrogenous I suspect 
on fermentation ptomaines might be produced in consider- 
able quantities, however, it does not necessarily follow that. 
all heated or damaged meals contain ptomaines, since they 
are only one of the products of decomposition; or ptomaines. 
having been formed they may again on further decomposi- 
tion disappear, or be changed into other forms. 

Ptomaines are not alone confined to the food of our”do- 
mestic animals, but are found in many substances used tfor 
the food of man, when decomposition is allowed to set in 
before being used, and serious cases of poisoning have oc- 
curred from eating cheese* and milk which were unfit for 
use. In ice cream, particularly that containing gelatine, in. 
canned meats and fruits when they are opened and ex- 
posed to the air for some time before being used these 
poisons sometimes are found. 


‘Fourth anuual report N. Y. Ag. Exp’t. Station, p. 318. 
4Fresenius Zeit. fur Chemie, Band XXIII, p. 451. 
3 Zeit. Physiol. Chemie. Band 10, p. 146. 
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BABBOTT FEED. 


An analysis and digestion test of . two samples of these 
feeds have been made. No. 1 was said to contain 91 per 
‘cent. corn meal and 9 per cent malt. No. 2 was said to be 
75 per ceut. corn meal and 25 per cent. of other grains in- 
cluding malt. 

We give below the analyses of both for dry substance and 
calculated to actual water content. 


No. 1. No. 2 
Calculated Calculated 
dry. dry. 
RUC 9 ORR Vit 9.26 
yO a ry er, are .. 25.83 29.06 22.85 25.18 
mT Ee os... sca. Ahcins 6.47 7.28 10.79 11.89 
Nitrogen-free extract................. 48.15 54.16 49.54 54.60 
Peeeenerextract of . 6.70 7.54 5.57 6.14 
ET. oc ae ve cis es 1.74 1.96 1.99 2.19 
Per cent. of albuminoids digested. .... 66.68 74.18 


The above feeds have the appearance of being waste pro- 
ducts from a distillery, kiln dried. 


NOTES ON TABLE NO 1. 


It is noticeable that the per cent. of albuminoids in the 
grasses are rather lower on the whole than are usually 
assigned. I think this is due mainly to the sampling. The 
tendency is towards a better sample than the average, and 
the bulk of all the analyses of the grasses have been mado 
by chemists from samples sent in to them by ‘persons in 
different parts of the country. The analyses here given 
are from samples taken by myself in the field and are as 
fair an average of the plats from which they were taken as 
was possible to secure. | 

The grasses were cut for analyses during the latter period 
of bloom and were all at about the same stage of growth 


and include the whole plant. A part of those given in the 


last report have been included in this and are starred. 


No. 62. A sample of bran from New York grown wheat. 

No. 63. A sample of branfrom Dakota. Hard spring wheat. 

No. 65. A sample of middlings from same source as bran 
No. 62. 


No. 66. A sample of middlings from same source as bran 
638 


No. 


No. 75. Royal Stock Food furnished by Mr. Johnson of 


Geneva, and manufactured by W. M. Bachelford 
& Co., Chicago, Il. 


» 3864 


No. 76 and 77. Babbott feed. Nos. 1 and 2 from W. M. 
Babbott, Pittsburg, Penn. No. 1 was said to con- 
tain 91 per cent. corn meal and 9 per cent. malt. 
No. 2to contain 75 per cent. of corn meal and 25. 
per cent. mixed grains, including malt. 


No. 82 and 83 are samples of linseed meal manufactured at. - 


Buffalo, N. Y., and brought to the Station for ex- 
amination by Mr. Maxwell of Geneva, who thought. 
from the appearance that No. 82 was less valuable 


than No. 88. The reverse proves true from a 


chemical standpoint, and both are undoubtedly old 
process meals. 

No. 84. A sample of barley malt from Nester’s malt house, 
. Geneva, N. Y. 


With one or two exceptions the corn meals digested were 
made from flint corn, and those of this year were many of 
them made from corn that had heated in the bins, so that 
the digestion coefficient shows lower than the average for 
flint corns. 


COMMON AND SCIENTIFIC NAMES OF GRASSES ANALYZED. 


Sweet'Scented Vernal: oo. ions. see see Anthoxanthemum odoratum.. 
Of Eye'Darsieb iio UR, AR a Re Leucanthemum vulgaris. 
Buthetenpa: Oe ofk@enk See eer eae Ranunculus acris 
Medium Red! Glover . 42 ¥ cre Levanta wate 4 Trifolium pratense. 
DISKS Clover oo os hasinlete eos ott Speen ana ra Trifolium hubridum. 
WIG HOVGR ecw ne ts ie ees a anaten nats Trifolium repens. 
Lticernes SALIaI a te net res ee ened an Medicago sativa. 

Wellow trefouk 76. EOP, ATE Cae Medicago lupulina. 
Wood): Meadow Grass. ivi). ah be oad es Poa nemoralis. 
Tunotpy: Herds Gynaas. cody ines Minnie sone Phleum pratense. 
Bennett’s Native Wild............ foci ORR Triticum repens, var; (?) 
FOr Delo nan Tass. 5. ne os eae one (2) 

Reed Canary ‘Grass. Cee arse cee ee die een Phalaris arundinacea. 
TallMeadow! Dat iGrass.ar i) nO oie Avena elatior. 

Orchard), Grass. jie pte. tert Gite tlaad Dactylis glomerata. 
Rough-stalked Meadow.........0..000+ eee Festuca elatior. 

Meadow Fescue.......: PRE ON pray Fang Ail Festuca pratensis. 
Porcupine Girasey eyo a ce it shies he eee eo ke Stipa spartea. 

Bokhara: Clover ti. tou ve ee wee sore nee knee Melillotus alba. 


Ghess: Cheats cvewiawa ee ROR erates are ee Bromus secalinus. 


. = - z = 
NN 
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TABLE I. 
FRESH SUBSTANCE. DRY SUBSTANCE. 
i 4 
wa 4 o 0) cb) 
Sg 8. | Sie |e. ls 
GRASSES. a |2 |se ig S$ |3 laeila 
5 =| ce og isa Az! c o 3 Ses 
mis io jas 2S Ele jon (AS 
Sige) Sat (ee elas We eee esa 
Sel2 ip isss|d |2 |B issigs| ¢ 
Waa Blato mole t4 ia iom m la 
Bis aeeu V Ornaliixe 2605. ucis ep 5s leas 67.41] 2.10|10.74 17.02} 1.16) 1.57|| 6.44 32.9662. 3.57| 4.81 
SOx Bye daisies 22... 6) eee 78.46] 1.28] 5.62 12.16 9} 1.59)| 5.94/26.10/56.47] 4.11] 7.38 
REMMI) ioc eden sas se havin’ 79.20! 1.56} 6.24 10.56} 99) 1.45!| 7.50)30.00)50.72| 4.76) 7.02 
4|Medium red clover .:............-- 75.63) 3.66] 6.86 11.08) 1.22) 1.55}}15.00)/28.16)45.46} 5.00) 6.38 
Pate CIOVOR ee eee Sane des 77.29) 3.66} 5.382 10.76] 1.02) 1.95|}16.12/23.45/47.36} 4.50) 8.57 
MPU CLOVOR 6 5 onic tase t ena ceeds 78.23) 4.42) 4.70, 9.44) 1.42) 1.79}]20.31/21.60)43.33) 6.52) 8.24 
WEPUPEANEN Tab SUITS. Paste d on POs cyte sae 56.73) 7.01/14.81)16.25) 1.73) 3.77||15.50/84.24)27.57) 4.01) 8.71 
8iLucerne, 4th cutting .............. 67.20) 7.69} 8.67/11.85) 1.34) 3.25}|28.44/26.43)36.12) 4.10) 9.91 
Oipoknara Clover: 3.5.40...) bees 69.20, 3.52/13.12 11.45) 1.10) 1.61)]11.44.42.60/37.17] 3.56) 5.23 
10|Bokhara clover, 2d crop before blm)80.55) Hi 6.79| 7.22] 1.13) 1.27]]15.63'34,.94/37.11] 5.81) 6.51 
11) Yellow trefoil .... ... Sey eee: (78.52) 3.40} 6.31) 9.09) 1.11] 1.37;]15.81'30.31/42.31| 5.17| 6.40 
poo jis hes 0, Cth Ea eg ee 71.36 1.34) 8.56/16.54) 84) 1.36]| 4.69 29.88)57.75) 2.93) 4.75 
Mwy ocd meadow |. ee oh ks 55.55, 2.86/16.29)21.82| 1.32) 2.16|} 6.4436.65)49.29) 2.98) 4.64 
14\Rough-stalked meadow... ....... thc Beeate Desa leaet ape! WN apa te ee 8.75 '33.41/47.72} 3.91) 6.21- 
15|Bennett’s native wild ............. 57.62 3.31|16.30/19.44) 1.45] 1.88) 7.81 88.46/45.87] 3.41) 4.45 
frors Bellingham 0.) 0. 9202.5.5 2. (61.78) 2.98/13.75)17.79) 1.29] 2.41)| 7.81/35.99/46.53] 3.37) 6.30 
Pitheed Cannary. 2) 2520. ca pas A at 165.23) 3.65/10.33/16.98) 1.34) 2.47 |10,50/29.72/48.83] 3.85) 7.10 
18|Fali meadow oat ............-6--.: (69.07, 2.09 10.76|15.46| 1.01] 1.63) 6.75|34,78)49.94] 3.27) 5.26 
MWOrchard grass... 0.5.80. 2 65.00, 2.58/12.54/16.73] 1.16} 1.99;) 7.38)385.84/47.77) 3.31} 5.70 
20|Meadow Fercue. ........-..-....6: 68 70, 2.4410.93)14.82) 1.14] 1.97]| 7.81/384.93/47.34) 3.63] 6.29 
SiiPorcupine, grasses. s)5 sis. 5. is F.. 59.04) 3.9713.74|19.61| 1.34] 2.30]) 9.69|33.54/47.88] 3.28} 5.61 
PAUSHERS a CHEAE: vs octet lhe je) oth ate 160.35 3.1718 05/20.46} 1.12] 1.85)| 8.00/32.91/51.60} 2.82) 4.67 
GREEN FODDERS. 
23|/Sorghum ee rain dara nian Aedeid ices 83.43| 1.04) 5.76) 8.56) .47 i? | 6.25)34.74/51.69} 2.85) 4.47 
24 ; Reema ed ob sfoxt .184.58! .90) 4.71} 8.61) 388) .81)) 5.81)80.56/55.92) 2.45] 5.26 
PH HOMMCLECORNcniek iia e te sce + see sees 70.74 2.45}11.40)12.74 71 1.79)| 8.38)389.01/43.51) 2.98) 6.12 
Be hel eh rics oh onl peie.3< = ait ee 2 86.98) .72} 5.11) 5.90! .62) .67) 5.51/39.28)45.36} 4.74] 5.11 
27 OO eee RN RO AL eRe RS roe 486.07) .77| 2.97) 8.98) .52| .68]| 5.51121.32)64.56} 3.74| 4.87 
28 MINN ce aides 9.0% dan a\Siale ietbialet 86.25} .93] 4.79] 6.42] .67| .94|| 6.75134.81146.60} 4.92] 6.85 
OS MM re cis, v0 ameter Sin | 184.58) 1.13} 5.01) 7.22] 1.15) .91]! 7.31|32.48/46.84] 7.45] 5.92 
ROOTS AND TUBERS. 
80/\Sweet potatoes. ...........--.4-- 74,38] 3.56} 2.14/17.98) .60) 1.34 8.37]70.15} 2.35} 5.28 
Ser earviny Pinte Pees eT ah ah 92.40) 1.25} 1.20) 4.20] .23} .72 5.74/55.28] 3.05] 9.42 
82\Cabbage. Outer leaves............ 89.86) 1.83} 2.98] 3.51] .47) 1.35 9.35|34.60} 4.68/13.31 
HAYS. 
SAPUMOVEETTIOY «©. cai esecestesacenss' 14.53}11.80)28.22/25.84| 3.31) 6.30 33.02/42.13| 3.86] 7.18 
34/*Same, exposed, average......... 14.53)10.42)35.14|33.28} 2.48} 4.15 41.11]38.95| 2.90) 4.85 
35/*Same exposed, poorest........... 14.53]11.73|34.79)31.79] 2.52) 4.64 40.71137.06| 2.96} 5.43 
SOMA Ay, Mixed... 0.2.55. .eeeeeees 16.04] 4.83/26.28/46.88} 2.18) 3.79 31.30]55.86| 2.60} 4.49 
pA Gi > Co EER ne a eo 15.22] 5.14/31.28/41.36) 2.06) 4.94 36.89]48.91| 2.43) 5.83 
38|*Hay, many daisies...... ...... 16.85) 4.94/35.89|/35.58) 2.08) 4.66 43.16]42.80| 2.50} 5.60 
89\Soja hispida... .......5... seen 21.23] 8.42/23.34/38.29) 1.35) 8 37 28.35|48.59) 1.75)10.62 
STRAW 
A VNU SEE Waele ee lscleleie) a.eici o> \eymimse'a 17.86) 2.98}42.74)31.04) 1.22] 4.16 3|52.14137.68] 1.48] 5.07 
BECO LOGGER bl orf ein’ uieergaier © Selene st 51.52) 3.36|19.18}21.05) 1.11) 3.78 4|39.57|43.40| 2.29} 7.80 
GRAINS AND MEALS. : 
AP CHET IRA 2) S220 TGs oO. eee gc de ed. 12.88} 9.90) 2.81/68.87| 4.16] 1.38 3.22]79.05) 4.78) 158 
7 Siargah pater UES Ae Ree ee OSES eD Ona 25.55| 7.86] 2.64/60.41) 3.16} .88 3.55161.14] 4.24) 1.19 
44|Corn meal, very poor............-- 27.41] 8.75) 2.26|57.02) 3.29] 1.27 3.11178.54! 4.58, 1.75 
AA COPN UNGAR o. - a. - ws cs be ae ess 16.96} 8.56| 1.98)66.92) 4.19} 1.39 2.38]80.59} 5.04} 1.67 
AGIEG@OETE INCA. te vies sc. ath eto tare bs cle ois 12.21/10.86| 2.24/68223) 5.06] 1.40 2.55/77. 78) 5.77) 1.59 
47AOoOrn. Meal 2 i 45 4. jee os sre olen s ives 24.54! 8.20] 1.52/60.60, 3.96) 1.18 2.02180.31| 5.24] 1.56 
AM MOLITOR wos ays pais ccs cat cece wane 8.01) 9.61] 2.14/73.80) 4.98] 1.47 2.33}80.35] 5.41! 1.50 
AG* Worn! mieals ss 250 f 2 hees oss. ast ele 15.80 10.31] 1.58)/67.64| 3.62} 1.05 1.88|80.33} 4.30) 1.24 
BUGCOEn FINCAl ston. dass caste ara oats 23.14 8.65) 1.67/61.88" 3.55) 1.11 2.17(80.38} 7.62) 1.58 
PUICOLN HOULNE. = t.. aerotaetces Fee dae’ 1.11|87.48] 2.29) 1.31 
52\Corn meal, heated..... ......-..- 22.56, 9.83] 2.42/61.53) 1.95) 1.71 3.13|79.45| 2.52) 2.21 
BN SORT ONIN face hese tw an eee 17.93) 4.85 
54/Corn. Germ removed............-- 1.36|87.56} .80} .59 
55/Break flour, wheat ............... 73|87.387 1.20) .42 
56/Patent flour, wheat..........-..... .67|87.83, .78| .41 
BHM POR MOAT i Venn a tse dbinie crite 12.08121.37]11.06|52.02 .86| 2.61]/24.31]12.58/59.17| .97| 2.97 
BSI BOATIIAVY alas c cele ed aicins sletelers wt o's 12.39]22.17] 7.21|53.14 1.38) 3.71]/25.31] 8.23/60.66) 1.57) 4.23 
59\*Crushed Oats........-..-+.0++see- 13.26/10.35/19.37150.75 3.38) 2.94] 11.87/22 33/58.51) 3.50) 3.39 
60**Wheat, Clawson........-.---.++5 12.80/13.00] 3.76167.40 1.64| 1.40] 14.93] 4 31/77.28] 1.88) 1.60 
61. Soja. hispida............2. 006-60 8.06'40.22] 7.81)26.94 12.27 4.70 8.50'29.29)13.35; 5.11 
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FRESH SUBSTANCE. DRY SUBSTANCE, 















































































| 
: allele) Tale 
BY-PRODUCTS. 3 | 2 a | —s S| 5 
A= = SRS) a | a} o ROIS 
| oa e/a S| us) Ble 
he g o We! Oj a} © Oo 5 Yo 
See (eS Heel SB a | ab Ses teats 
S$) 2) Fiseig5' gi] 2] 2/ SS 8b) 4 
Ei aiolvz ie didi olz le '< 
: | : 
GawWheat! pranin: <7 .4. Sones... ese 13.36/13.81 14.82/50.38) 2.37) 5.26 15.94'17.1058.15| 2.74] 6.07 
Garwheat bration yiae ee dee diets 9.27/16.05/12.26 52.11} 3.74} 6.57 [17.69 13.5157.44, 4.12] 7.24 
G4" Wheat; brani soot Mi ed Sabo 10,52 53.09) 2.86) 6.12 [15.87\12.19161.53) 3.32] 7.09 
{ 
65|Wheat middlings.................. 13.77/15.60| 4.42 57.68} 4.83 3.65) 18.44 5.13'66.54) 5.66] 4.23 
66/Wheat middlings..........  ...... 9.44/17.99| 4.70,59.90} 4.22) 3.75) 19.87) 5.1966.14) 4.66} 4.14 
GViShip \styit..k see dite. seek ok 14.17/16.63] 6.30)53.74] 4.72) 4.44 19.38 7.34 62.62) 5.50) 5.17 
GSPSHip SAUTE ost SA cnet 16.00/14.96] 4.71/53.86] 4.09} 6.32 17.81) 5.68'64.12) 4.87) 7.52 
69/*Starch refuse, ‘‘wet feed,”....... 63.60] 7.66] 3.68 20.78] 4.04] .24 21.06 10.10: 7.08'11.11| 65 
70/*Starch feed, ‘‘wet feed,”......... 65.50} 4.31] 4.29 22.46] 3.26] .18) 12.50 12 4365.11! 9.45) .51 
Ti*Gliten meal wns hee doe, 8.25}30.16) 2.78 52.79] 5.16] .86/]32.87) 3.03/57.54! 5.62] _90 
72\*Corn feed. ground germ......:.. 9.35} 9.85) 5.76/62 91]11.21] 1.92]]10.75) 6.28 68.64/12.23) 2.10 
73/*Corn feed, ground hull........... 6.12) 7.04|13.26 64.55] 7.53] 1.50 7.50 14.12/68.76) 8.02) 1.60 
TROOTM COM LEE Ue Peas & tire See AF 21.55] 1.22/31.60 43.38] .24] 1.551) 1.56.40 28/55.88 30! 1.98 
T5{Royal Stock Food........ .. eat 14.00/23.38} 7.11 45.30) 4.77] 5.44//27.19, 8.27/52.66| 5.55! 6.33 
76|Babbott Feed, No.1... ........ 11.11/25.83) 6.47 48.15) 6.70] 1.74//29.06] 7.28/54.16 7.54) 1.96 
77\Babbott Feed, No. 2............... 9.26/22.85/10.79' 49.54] 5.57] 1.99/|25.18 11.89)/54.60) 6.14' 2.19 
78|*Cotton-seed meal...... . ........ 18.52)35.21) 5.74 21.66/12.32) 6.55/!43.21! 7.31/26.32 15.12/ 8.04 
79|Cotton-seed meal...... .. ........ 8.45/41.88) 3.45 20.94/16.87) 8.41|/45.75! 3°77 22.86 18.43} 9.19 
80\*Linseed meal, Old process.... ..| 8.07/31.71/12.31 34.38) 8.20) 5.33 134.50) 13.39)37.40) 8.92] 5.79 
81/*Linseed meal, New process...... 8.55/32.35)13.77 38.13) 2.13) 5.07] 35.37/15.06 41.70) 2.33] 5.54 
S2Lintseed meal... ...$.... 60 b0s oo does ok 10.15)32.57| 4.68 39.26] 8.17) 5.17|/36.25! 5.21 43.70, 9.09) 5.75 
83i\Linseed meal.... ................. 10,53)31.02/11.46/31.85) 9.72) 5.42 34, 68/12.79)35-61'10.86 6.06 
Ss Rariey MASE SC a ee: | '13.63) 6.78'75.39 2.46) 1.74 





ALBUMINOID AND NON-ALBUMINOID NITROGEN. 


AS there isa difference in value for feeding, between the 
albuminoid and non-albuminoid nitrogenous substances I 
have in most cases determined the total nitrogen and the 
true albuminoid nitrogen, taking the non-albuminoid nitro- 
gen—amides, etc., by difference. These are given beyond 
and the per cent. of total nitrogen in the amide form, also 
with the grasses the date at which they were cut, all of 
which, except No. 10, were cut in bloom. The timothy was 
from a newly seeded field and taken from the mixed grasses 
as an average of the timothy for the field. With the ex- 
ception of the daisies and buttercups the other grasses were 
all from the Station grass plats. For the determination of 
the albuminoid nitrogen, Stutzer’s } cupric-hydrate method 
was used which in brief is as follows: 7 

One gram of substance is placed in a beaker with 100 c.c. 
of alcohol and 1 ¢.c. of acetic acid, heated to a boil, cooled, 
then carefully decanted through a filter, leaving all the in- 
soluble matter in the beaker, and well washed with warm 
alcohol to remove all acid. The residue is then covered 
with 100 c.c. of distilled water and heated to a boil, when 
partly cooled add from 0.3 to 0.4 grams hydrated copper 


‘Zeit. fur Anal. Chemie. vol. XXI, part 4, 
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oxide, it is then filtered through the same filter as the first 
and well washed. All the non-albuminoid nitrogenous 
matter is removed leaving on the filter only the albuminoid 
nitrogen, which in the tables given I have termed true al- 
buminoids. 

This method is not a perfectly satisfactory one, as has 
been demonstrated by Dr. Newbury! and others. J. M. 
Bartlett? found that when a larger quantity than 0.3 to 0. 
4 grams of cupric-hydrate was used better results were ob- 
tained,and this has been my experience. So that about 0.7 
grams were added. When 0.7 grams cupric-hydrate are 
added the filteration is less difficult than with a smaller 
quantity, but the precipitate when dried is a very hard horn 
like mass, difficult of pulverization, and has been a source 
of difficulty in nitrogen determination by combustion. This 
difficulty is obviated by Kjeldahl’s method, which has been 
found more satisfactory for all ordinary nitrogen deter- 
minations than the soda lime method. 


ALBUMINOID AND NON-ALBUMOID NITROGEN. 


Per 

cent of to- 

Albu- tal nitro- 

Total minoid Amide gen in 

nitro- nitro- nitro- amide 

Name. Date. gen. gen. gen. form. 

- Grasses. 
Bm ect VOIUAl ce sce ss June 4 1.03 97 .06 5.82 
Pe -eVO UAISICS 2... oss 2 Mt ey | 95 .50 45 47.37 
SeEELOTCUNS  . te se. ont als 1.20 1.13 OF 58.33 
4 Medium red clover...... aw 9 2.40 1.92 48 20.00 
GEAR CLOMED Do. oy.) we a 3 5 ones eg 2.58 2.05 .53 20.54 
RAVE CLOWET i.) ad. 5. « erie Be 3.25 1.18 2.07 63.59 
MIDUROITIO fe 8 a 2 wc se anetp Pos 2.40 1.72 .68 28.33 
8 Lucerne, 4th cutting....... 3.75 2.21 1.54 41.07 
9 Bokharas clover. ......... July 1 1.83 1.42 41 22.40 
10 Bokhara clover 2d crop . 

(before bloom)......... ‘eid 2.50 94 1.56 62.40 
die Siow trefoil . as. . 6 vs June 11 2.52 1.75 78 30.83 
WP OLHY Es te. he ss v= oy 7 28 75 .38 87 49.33 
13 Wood meadow grass....... eee Lt) 1.03 87 .16 15.53 
14 Rough-stalked meadow.... ‘‘ 19 1.40 Ol 79 56.42 
15 Bennett’s native wild...... ES 1.25 .86 39 31.20 
16 Fort Bellingham......... pelo 1.25 Mey .38 30.40 
UE EL a aa 1.68 1.30 88 22.61 
ite all meadow oat. 4.0.02, ¢° 9 1.08 92 .16 14.81 
Riana doe se, 0. «sO ‘Meee PeLB yy eked oe gad 62.71 
20 Meadow fescue........... he 1.25 1.08 219, 13.60 
Mee OICUPING,. «onus Ge... #5 sag 1.55 1.23 382 20.64 
Say ess Oricheat. . oi... 0... a. oe 1.28 43 85 66.40 

MONE TAG Be. hk tess. deg 1.73 1.138 60 35.61 





t Cornell University Experiment Station Report 1882-8. 
* Maine State College Report, 1888, p. 25. 
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Per cent.- 

Albumi- of total 

Total noid Amide nitrogen 
nitro- nitro- nitro- in amide 


Name. gen. gen. gen. form. 
Green fodders. 
Ad Sor shame JO Gage POL 1.00 yet 29 29.00 
Daas e DS) A Geet ante pec ope 93 .68 25 26.88 
$5; Foddet, corm ys tis waadsiot denne’: 1.34 .90 44 32.83 
Ay HRTEM cia ai da) le a ae ee 85 .50 B85 41.17 
INAV USU ete nk etna Vitis Sh et eine 85 45 .40 47.05 
oo \Tinisriage, ¢ i A ratty an, tees 1.08 75 .83 30.55 
ANNA ve ASL Sh: EPR ISS. dee “a pa 73 44 37.60 
Roots and tubers 
SO Sweet potatoes . 5 seine iv mene hein oles 2.23 1.47 76 34.08 
DT DUPLO HOUT oc lene, Ie a venck OoAbaS Eo 2.64 1.33 1.31 49.62 
32 Cabbage, outer leaves........... 2.79 1.25 1.54 55.19 
Hays 
Be CLO VENUES, orci ia 5 pute le ae 2.20 1.61 .59 26.81 
34 Same exposed a4 WR BR pee ty 1.95 1.50 45 23.07 
BO Fe Aa Ee” oe PARTY TR A Ue 2.21 1.81 40 18.09 
SURE ay MIRO pra sium ey iac neuen .92 79 13 14.13. 
38 ROMEMAD Ny halis ataas CA eet He) 95 87 .08 8.42 
Bi HOjathispida, 1. Ie. oP 1.71 1.53 18 10.53. 
Straw 
49: Wheat straw 778 POA oe .68 03 .15 22.06 
41 Corn fodder iho a Naa ae ee 1.11 84 27 24.32 
Grains and meals. 
42-50 Corn meal (average for nine).. 1.80 1.34 .49 27.22: 
0% COMMUMEAL NeAted elk os see wise 2.03 1.07 .96 47.29) 
DO Gray reRI ar os aut, ay non ere create 2.15 1.82 .33 15.34. 
54 Corn, germ removed............ 1.63 1.26 87 22.70: 
55 Break Honriwheabin eine wae eiee 1.65 .89 76 46.06. 
56 Patent flour, WGSEE was ites er ee 1.65 .83 82 49.69: 
TE Ae 2) EY Sela a ei ee, OD SRP rah 3.89 3.83 06 1.54 
Bp cOeAn? NAV TS coer wie usc oh 4.05 3.53 52 12.83. 
OP StisneG Dakar. ler eas ee ee attia 1.90 1.65 25 13.16 
OO W teat? Cla wadh uae oe. 2.39 1.41 .98 41.00: 
61 Soya hispida bean...s 0. Hiei) ds 7.00 6.34 65 9.28. 
By-products 
G22V Meat DBO we cnr Melee meee 2.55 2.05 .50 19.63. 
63,0"" sahara ne She CED alas D hs ‘ 2.93 2.37 .46 16.25 
G40n tas A Bass ge Orit We 82h Beg A 2.54 2.08 .46 18.11 
OO a ITA GINA et Omen et 2.95 2.33 .62 21.01 ‘ 
6Gur i Pett aleeets elit, Sian a eka 3.18 2.30 78 24.52 b 
OF DU D-BEINC aout aaa weenie 3.10 2.66 44 14.19 4 
Dee ee dint mein ls wAgloamay a alate  eatae ete 2.85 2.37 48 16.84 c 
70 Starch feed, ‘‘wet feed” ........ 2.08 2.11 -.03 .00 
TR DOr COW. oc sisthey wip etichicme Coane 25 24 01 4.10 
78 Cotton-seed meal...... .... Eee 6.93 6.44 49 7.07 
80 Linseed meal, old process Hts syntde 5.52 5.30 22 3.98: 
ot Nl ts EES ENGR SAN SU Anat 5.66 5.15 51 9.01 
SA Barley Maltems io wgveraie wes cfs ats 218 1.60 .58 22.04 
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TABLE II. 


DIGESTIBILITY. 


cent. of crude a 
buminoids Nx6.25 


Per cent. of true 


GRASSES. 


corresponding to 
No. of analyses 


MeeBOE CTIA. 4.6.0. Beeb s ins. ow Os we oe nando 
BHOR-OYO: GAISICS 6.4. Files lee eae eaten ss 
PUISILLOY OU PIS Sai eel a Leckie eM ha nce ees 
MIMIOGIUI TEC WClOVET)<..04)- 025 2st a es 
PERO EO VOT lore cdl a chaliatia oa) g)iata pare, wa a Uy eled 
RTA ALOU OPE: ersten. uth highs wine niary els eee) ses 
OCT INE Reet ny Ser iia nl g'0s 4 dis y eee ee Sans 
Siucerne, Ath ctitting) 2... 1... ee 
9 Bokhara CLIVE Berane ach aie wie nia ain ease 9 = 
10|Bokhara clover and crop before bloom .. 
A BRET W ETCLORLY dials giavaia dye a Gis oo + wise vo ws 
Bore UnOthiy ys MMR Pelee Bole edicts ay cies ss 
POPIVIOOU NOAM OWS segs sc sleis a eis ee cass 
14|Rough-stalked meadow. .............-- 
15|Bennett’s native wild ..... WPL eS TER aed 
Be Ofte eI OAD MT ais) 40. alae ; 
17|Reed Cannary Bae Te AUT) re ell 9 vial e sree : 
PERU INERCOVAOGL |) (aidile ng sce eo nc else wes 
AER PRCTIAY CLM OATABN? orc Wilts sicles wis > s\n lo ws ols era aie 
UPC UCOW  ECSCUP On J yulele nis nie sd eine ae es 
UE MAC NTE® TESS. 5g RDI. Sih ye a's ole e wg ait fini 
EGS. POL, CLLORE 9, GI aiaie le ois nie epels in alas ole are s 


GREEN FODDERS. 


RETAIN oa ot. Weise No ele ol eta aeolian wie 
MORE CUMEYTY iene Stars SSO libre ee ol ose ik yicade eeeoasae 
PMP OGCEr CON Yi. 2 sides es SO te ICE aboot 
OTST ATES 20 ole i Dee ee ee eee 


RMN RUT TS DIRE ANG te tne calpain basin ln bane ens ee) 010 
ER ANE a Bria ale ee are aw os or eeale tee N Hyde 


ROOTS AND TUBERS. 
BO/Sweet. potatoes 2... cw cee wale 
PREP NIL TUNIS OLED FE ATUL dp sve aie halle ae raioceysie « 
32\Cabbage, Outer leaves.......... ...+++- 
HAYS. 


SME ROVED CUD. WSN Tle ratk ef eon oye eye. hat siejolin suesorsts 
34\Same, exposed, average..........-..---- 


35|Same, exposed, poorest...........-++-:: 


1. 


albuminoid. 


20.31} 7.38 
15.50}10. 7 
_128.44]13, 81 
11.44] 8.89 
_|15.63] 5.88 
15.81]10. 94 
4,69] 2.38 
6.44} 5.44 
8.75) 3.81 


6.441 6.06 
5.94} 3.138 
7.50) 7.06 
-|15.00)12.00 
16.12}12.81 
7.81) 5.38 


3 

ou) 

eo) 
WIRHW DW 
OeWwIIH8 


44 
3 
5 
5 
5 
9 
9 


or 
co 
feds 
He po Co Su 





ota 
12.19} 9.38 
13.84'11.31 


a leglag 
2 lot a7 
a lo S180 
al ieicer bec ey: 
za 53 ro 
Flay 2 | Om 
= Bi ee nm 
s lga|aa 
A oa orn 
s be | 2 
Pe moe EE BE BS HO 54 
2,44162.11159.73- 
4,25/28.45137.70 
3.50/53. 33)/50.42 
5.25165.00156. 25 
4,62/71.34163.93 


5.06/75.08/31.43 
3.31/78. 6469.21 
5.12/73.59)62.92 
2.69/76.48)/69. 74 
3.37|78.44142. 66: 
3.75|76. 28/65. 71 
2.06/56.08)13.44 
2.06/68.10/62.13- 
2.50/71.43)34.38 
1.94/75.01/63.94 
1.81}76.82/66.72 
2.'75|73. 81/66.17 
1.88)]72.15/67. 30° 
2.44/66. 93)11.28 
2.73/65.04:59.55 
2.69/72. 24|65.03 
2.25/71.87/16.36 


2.63/57. 92/40. 76- 
2.50/56. 96)41.17, 
3.94/52. 98/30.01 

2.62|52.45/16. 29 

2.46/55. 35/12.46 - 
4,06)39.85)13.45. 
2.82/61. 35/39. 25 





5.44/60. 86/40. 80° 
3.19|80.67/61.61 
3.00/83. 39|61.59% 


3.62173. 75|63.91 
6.20/49. 23/33. 90" 
7.0948. 76/37. 315 


/ 
J 
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TABLE II—( Continued.) 






































DIGESTIBILITY, 
g£ : 3s jesl2 
be (es oT tlaee 
Sol moc Ae Mises Be) 
Be a) 2 Os a 
a: Pp, S4/ hw) Oo] bop Re 
aa ha n eo q 2 = + 
gs HAYS. Sao! © | Se iem 
ES SE/RE| | es) 43 
oe SE) 82) 8 | 88/38 
oe S°)5 8] 5 | 52) 58 
Z Vile Ye |= 
36/Hay, mixed a eas! Lari wh a ake 5.75} 4.84] 3.18 49.56/37. 39 
Hd URbe wal Rg LR gE PLE gn mS 5.94]... | 2.09/35.32) .... 
38)/Hay, many le a ee a 5.94) 5.44) 2.5157.69/53.86 
hale bEEE: ez 7 Lea or BS nen Pena rp 10.69} 9.56) 2.57/75.92/78.11 j 
| STRAW i 
| 
40 Wheat straw........ Poaceae Joe 3.63) 3.31) 2.75/25.27/16.91 ‘i 
-tiWormtoddér Oa Bi 8ek hen Aes 6.94) 5.25) 3.19/54.03/39, 23 ‘i 
| GRAINS AND MEALS. | 
aon eRe tee. Web} ee 11.37] 8.44] 8.37:70.37.60.06 ¥ 
A SRORES AOE STR TRS WS sow elegy ae 9.88) 7.81] 3.06.69.0260.89 q 
IMR EAE ely! BogkT a Led eke. cena 12.50} 8.94} 4.81/61.52 46.19 ‘a 
52 ddd aed babe sca a Cae a Dr enon erat me | 10.31) 7.81) 3.37/67.32.56. 85 
FA EM OAL WAR CTCL LE Leo ee ea Sa ee 12.27] 9.41) 3.87/68.6358.87 | 
STE e NS eS BNR ON ec 10.87] 8.31] 1.50/86. 15(81.95 | 
AG PER TEN EW OO ye Cee ane 10.41} 7.64] 2.85/72.59164.00 \ 
TL Cuuksaeae cree ec tea ane Ca 12.25] 8.81] 3.57/70. 86159.48 | 
SO EH NEE RAGE ERLE Sosa wie eae 11.25] 8.56) 3.12/72.26153.55 q 
es uate UCN oe ae a PN? 7.81 1.81/83.22| .... 5 
SOP nena! beatae Wh 4 ae 12.69] 6.69] 3.38/73.36 49,47 iy 
BUH igh scaly Cues Caen eel wee Ny 18.44/11.88 3.56/73.51/68.71 -a 
Dal MS A removeds dae 10.10] 7.88 8.63)64.37 58.938 7 
55/Break flour, wheat Oh ek Pere rae Pp Nrieaeed 2 A 10.31} 5.56) 1,06189.71]80, 93 
OO OtON SOS BER ANC I) hou eal 10.31) 5.19) 1.18/88.07/78.93 j 
ONE CORAL PR kb oe a 24.31/23. 93) 2.75/88.69]/88.46 7 
OE Gay Navy ae MB. Ew oes dowd 25.31/22.06, 1.13]95.59194.93 e 
SHCAianed dated LAM bo ee 11.87|10.31) 2.15]/81.89179,14 * 
OO WherGClaweon, CGB lo ...|14,93) 8.81} 1.93]87.07/78.09 a 
61'Soja hispida DORN MAME ee Sa ee eee 43.75)/39.63) 2.56195.52/93.79 : 
_ 
| hY-PRODUCTS. f 
| ;: i 
62|Wheat bran ........ Py PER er eee Ei 15.94/12.81) 3.06/80. 80/76.11 a 
63. PO OLE ORB. Saks ele ek 17.69/14.81] 5.25170.32/64.55 ’ 
64 BAPE CIB HOOD oem 15.87/13.00| 2.65/83. 27/79.61 : 
65) Wheat middlings Del OEM aig mone Wenis Cara lea 18.44/14.56/23 37/87. 14/83. 72 
HO CG: as iain Fane Say i LA RTS 19.87/14.38] 2.44/87.72/83.03 
GTB bps eet Si OP NODE Seale css cacet . ..{19.88]16.63] 3.95]/83.23/80.46 


COINS SEU OE LES AB RTI) rae Oo 17.81)16.81| 2.34/87. 86/86.08 
weaned heeft dha Wa Be So ty 
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TABLE IIl—( Continued). 


DIGESIBILITY. 








| 
j 
| 
| 
s 
| 
} 
{ 


al-| 


| 


ase | 



































3 gf) Ss) ase | 
| : Pa Rot iilee | pe! 

Ee sm ss 3 : 2 2 
co} rss st A = ‘| 3 = ao = By 
Sa po PSS y SRA ea 
mS BY-PRODUCTS. Posi 8). eS. 
Ee HE 22] Biss od 
S 88/82) © 138) 35 
eka Bion Mira ie Be = 3 
Zi | Au Bulges Wea) | 
69/\Starch refuse, ‘‘ Wet feed”............... LOG BOUT aaa tk, 
TOL © orfeed, ss SAU gar’) HBS «oh .... 12.50)12.68) 4.89 60.8061.36 

PLE CAL en Ohne wees act a", oer yey ee eOl) (tril (Oy 0.Liee. come. 

‘morn feed, ground germ . on, ......-... 0 Ole an 4.5457.98 anes 
73\Corn feed, ground hull......... poet oe Melee ete te OO OTT Liao. 
cg CELE DSU 9 1 AL OU a | 1.56] 1.50 1.06 32.05 29.20 
Dy Artoc ie Food e. vac Sack), Ie helt: MISO! yo | SOO OB. O9!) ooh, 
Bee sont PeCQuUNO OT ea 29.06).....1 9,.68)66.68) ..., 
ers Sis paie | ehh ekg, da ee oats sg AOL OL ite | CLOUT EEO 
78|Cotton.seed meal .......... PU. CALTON <4 43.21/40.25] 5.30 87.73/86, 83 
rope ‘ LGR OLEFIN. . 040,75) oo fh 844181. 56))) 7. . 
80|Linseed meal, old process ........ .. ../34.50/83.131 3.61/89.52/89.10 
Bap VERON UR ME cok... 35.37/82.19) 7.62/78.44/76.33 
RA PTIOVeAIMICI AG s wh 25 o's. he “eee s+. oe (13.63110.00] 2.69 80.26!73.10 


The clovers are far the richest in albuminoids of any of the 
hays, and a larger per cent of their albuminoids are digest- 
ible. Of the true grass family, so far as examined, the di- 
gestion coefficient does not vary far from 70 per cent. 

Many farmers have considered ox-eye daisies as making 
a fairly good hay when cut early in bloom, but by analysis 
we find them inferior to the grasses, while the amount of 
albuminoids digested is very small, being but 2s per cent., 
little more than one-fourth of the total nitrogenous matter, 
and less than one-half the amount of any of the grasses. 
Hence how unprofitable it is to allow fiélds to produce a 
crop of these when there are so many valuable grasses 
which might be grown. 

_Buttercups are richer in albuminoids and nearly twice as 
digestible as the daisies. 

The Soja hispida bean is the most highly nitrogenous of 
any of the vegetable foods analyzed, and no feed digested 
has as yet given so large a digestion coefficient ; i. e., 95.32 
per cent., while for the whole plant a digestion coefficient 
of 75.92 was obtained. 

But a small per cent of the albuminoids of wheat straw 
was digested—25.27 per cent. The straw was of inferior 
quality, taken from a stack in the field during winter. 
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PEPSIN DIGESTION AND ANIMAL DIGESTION. 


To show how close the digestion coefficients obtained by 
the Pepsin method accords to the actual digestion, made by 
the Germans, I give the following parallels for all similar 
substances tested. 


Pepsin Kuhn’st 
method. German tables. 
FROG. CLOVGTHS sik We din = pis Moorea wes Hae 65 67 
CHOVOYSTIBY su. ue a ateyr ey flee wate 74 70 
DA CHP LEO 8) at oe es, ey eeaidiite ara eee ep ced 78 77 
SorpUues eps See yale am eden 58 56 
WV LiGHENOGER WY Chace cs fe 6 es weed 25 26 
PGA MCRL eek oe Fla e aoe cincay sonar 88 88 
Gat Meare se eerie mae cae 82 87 
BEAR GR is ieee aire eee eet 95 90) 
lathon-SeGO INGAL sro geo ater wos 89 87 
W WentuDraiys . bo atin neats sn bias 83 98 
Wea bn birarert ak ic as Sance ah sprite kis ie 70 70 
PANU) PLIRE TL Geidatis tale Ecos ik ete Oe ne ag 72 78 to 85 
Linseed: Meal 40", archaea wears ws 89 87 
Average for the above ....... 74.46 74.69 


The column from the German tables is the average of all 
their tests and not the result of single trials. It will be.seen 
that in many instances, the results obtained by the Pepsin 
method agree as closely to actual digestion as could be ex- 
pected had they been samples of the same fodder. 


AN ILLUSTRATION OF THE POSSIBLE AID FROM ARTIFICIAL 
DIGESTION. 


Chemical analyses shows us the potential, and not the 
nutritive value of a fodder. To make this more evident a 
few analyses are given by way of illustration. 


Albu- Nitro- 

min- Crude _ gen-free 

oids. fiber. extract. .. Fat. Ash. 
SVTAEV EI SIRICE? hoe nM wad 5.94 26.10 56.47 4.11 7.38 
FAAV aR Oe Ni cwita Mite We tiene tes 5.94 43.16 42.80 2.50 5.60 
EDT uti Peet Ged ieaM UCI far ciel 7.50 30.00 50.72 4.76 7.02 
Olower haywse sw.” pH. Ae. 13.81 33.02 41.93 3.87 7.37 
Hamer dawhoed sas fy cokes Ge ane 13.87 40.71 37.08 2.96 5.43 


We observe but little difference in the amount of al- 
buminoids between ox-eye daisies and the sample of hay, 
while in nitrogen-free extract and fat the daisies are far 
the richest, and from chemical analyses alone we would 
-consider, for feeding, the daisies as superior to the hay. 
The same is true of the two clover hays* and yet one was 





“+A rmsby’s Manual of Cattle Feeding. 
*Bulletin No. 6, (New series) N. Y. Agr’l. Exp’t. Station. 
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-2, valuable feed while the other, although from the same 
lot, was so damaged by exposure as to be worthless. The 
-cows refused to eat the damaged hay. 

The digestibility of the albuminoids was determined by 
the pepsin method, and the information thereby obtained 
gerves to place each fodder more nearly in the order in which 
it belongs as is shown by the following. 


Per cent. 

digested. 
MVR VG LO BINLCR ae cpr a, one's, ardey wy gor el alls bole oi bmeye staabnd Wa ont 28.45 
TARY Gees pow ielakd «= epost m «'s aibliiad« se AINE SGI's 6 at orale «loon» 57.69 
RPE ECU ey aie hie oo le, stares odo pee teret bh A we ating Pans tin 9 53.33 
BITRE TAN a areal xe wlth 's gia see | au wile, atta elmin ouehelurm ein ayers st 73.75 
Same damaged... . 6... ee eee eee eee delete nes 48.76 


From the experiments of Dr. Jenkins! it would seem that 
it is possible we may by pepsin digestion find a means ot 
determining the relative,availability of the nitrogen of dif- 

ferent nitrogenous fertilizers. A few of the results obtained 


by Dr. Jenkins are repeated here from his report. 


Per cent of 
total nitro- 
gen dissolved. 


ey etg Cha hoe Oda ge Ah” le ens » ag eo engi tare He 96.8 
eT Chee May ee UL iat ae tea ue ald ware suene gore aye 97.9 
Leather. ee he tee le satanrgnt x od Peatig pak ch tsahsaaee Oke 
Horn shavings....... RAEI a ee A ohare ye aS a Ae 22.4 
iE aormet erred CER 11 gh Gnade iter ee arcmme Omer oul Siege 13.8 
WEGUL PAVE Ge Dek he cee eee chee he Sry See ee aI 4.8 


It certainly seems from the above that we have here a 
means of grading fertilizers according to the availability of 
their nitrogen. Such a classification would add much 


value to an analysis. 


COMPOSITION OF DIFFERENT CUTTINGS OF GRASS. 


In making fodder analyses my attention has frequently 
been attracted by the larger per cent of albuminoids in the 
second and subsequent cuttings of grass over that of the 
first crop, and afew of the analyses have been brought 
together here showing this difference. 


Meliotus alba, (Bokhara clover). 


1st cutting. 2nd cutting. 
PVT OR et Cite dgie bps MPhil 3 oa 8 69.20 80.55 
AT DUNTINOIAS (5 Lio 1)5.5 10). Gals bi deine 3.52 11.44 3.04 15.63 
Prado. fibers & .jgaycie ors scarey + «eye eye dyes 13.12 42.60 6.79 34.94 
Nitrogen-free extract ..........--- 11.45 Ha Be 7.22 37.11 
Fat, (Ether extract)............--: 1.10 3.56 1.13 5.81 
1. Chia ain ablbtg es Unk Pearle 2 EEL 1.61 5.23 1.27 6.51 


—_—_ 





‘Report Conn. Exp’t. Station, 1885. 
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Mized Grasses. 


ist cutting. 2nd cutting. 
Water a wud seen’. irk eee 73.48 
ALHUMMOIDE Tt ON), 2 9.25 3.51 13.25 
Ornde fibers sisy rah ie cust: 41.51 10.45 39.40 
Nitrogen; free extract oj ce bey mayen dyes 40.37 9.58 36.12 
Hat SoC Mtn erie xeraoty v.40 tuo. relat 3.18 .98 3.68 
ABD rates uh ca ae eer a eee 5.69 2.00 7.55 


Medicago sativa, (Lucerne), 


Albumi- Crude Nitrogen- 
Water. noids. fiber. free extract. Fat. Ash. 
16.25 3 


Ist cutting 1886............ ...., 56.73 7.01 14.81 . 1.7, 3.77 
as S LEY lose au aren 15.50 34.24 27.57 4.01 8.71 
2nd cutting 1886......... ........ 76.47 3.72 8.21 8.80 84 1.96 
“Ss fe AL! bp PROUN A p 15.81 34.91 37.34 3.59 8.35. 
Sty cutting 1988 cit. ayes ee 67.20 7.69 8.67 11.85 1.34 8.25. 
4 ¥ TRY es bd oe Oe 23.44 26.43 36.12 4.10 9.91 


Leucanthemeum vulgaris, (Ox-eye daisies). 
1st cutting, 1886. 2nd cutting, 1883. 
64 


Water ini ein eey ada ee len, 78.46 80 

AlbuminOIda NO ice et eee ee 1.26 5.94 1.98 10.25 
Crude: ftheniva suis eos | Paes em iRo 26.10 5.09 26.29 
Nitrogen-free extract ............. 12.16 56.47 9.05 46.69 
Fat, (Ether extract)..... PE Sige oe 89 4.11 1.09 5.64 
FR Lira a be. MEA Ree palin Meebo AaB oh ne: le 1.59 (Pits a 2.15 11:13 


We observe from the above that the per cent of albumi- 
noids is considerably higher in each instance for the second 
cutting, and also the per cent of ash, while the variations 
in the other constituents are not marked. And further, 
there is shown what Wilson* has already called attention 
to, ‘That the difference in composition between different 
cuttings of the same grass is far greater than that between 
different grasses cut at the same stage.” 


FODDER ANALYSES. 
CRUDE FIBER. 


Probably in no other determination 1n fodder analysis is 
there likely to be so wide a variation in the results obtained 
by different chemists as in the fiber, due mainly to differ- 
ence in methods used and degree of heat employed during 
the determination. As time has permitted, I] have made a 
few trials for the purpose of ascertaing this difference. The 
results, with the methods employed, are given in this topic. 

In all the methods, so far as T know, the strength of the 
acid and alkali used is the same, 1. e€., 200 c.c. of a 1.95 per 


ee an eS 
*Trans. Highland and Agric. Soc. Scotland, 1886; also J. of Chemical 
Boc. Ab., Oct., 1886, p. 906. 
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cent. solution of each. For this reason it will] not be neces- 
sary to repeat this with each method. For convenience in 
tabulating I have used letters to designate methods and 
variations. 


Method A. 


The process employed at this Station has been fully de- 
scribed by Dr. Babcock in a former report® and in brief is 
as follows : 


A half litre Erlenmyer flask is used and to the substance 
is added 200 c.c. acid solution, boil for one-half hour, filter 
through an asbestos filter (made by putting a platinum 
cone in a funnel, a small quantity of ignited asbestos and 
on this a little asbestos pulp) with aid of filter pump, wash 
thoroughly wilh hot water, transfer residue to flask, boil 
one-half hour with alkali, filter through asbestos filter, wash 
well with hot water, then with alcohol and finally with 
ether, dry at 100, ignite, loss on igniting is termed crude 
fiber. This method takes account of the ash but not of any 
remaining nitrogenous matter. 


Method B. 


‘ Boil for one-half hour with acid, remove from heat, allow /— 


half hour, filter, adding any residue in decantation, return 
to flask, treat the same with alkali, boiling afterwards with 
water, filter, wash well with water, alcohol and ether, dry, 
weigh, ignite, loss is fiber. 


Method C. 


Boil with acid for one-half hour, allow to settle, decant 
liquid, leaving all solids in flask, add 200 cc. water, boil 
one-half hour, allow to settle, decant again, boil with 200 
cc. of water for one-half hour, let settle, decant, leaving 
solids in flask and return any solids that may haye passed 
off in decanting, treat with alkali and water as with acid 
finally filtering, dry and ignite. Here some divide the resj- 
due and determine the nitrogen in one portion and deduct 
the albuminoids found from total crude fiber. This method 
gives a fiber more nearly pure than either of the others 
since it takes account of both ash and any nitrogenous 
matter. There are some slight variations in ‘the details of 
this method by different workers. 


*Second Annual Report, 1883, p. 166. 


25 


a 


to fully settle, decant liquid, add 200 c.c. water, boil one- 
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Method D.. . 


Boil with acid one-half. hour, allow to settle, siphon. off 
fluid, add 200 cc. water, boil one-half hour, allow to settle, 
siphon off fluid putting with first, add 200 cc. water, boil 
one-half hour, let it settle, siphon off liquid with the first 
saving the whole ; to the residue in the beaker or flask add 
the alkali and repeat the operation as with acid, at last 
filtering, and having siphoned or decanted off the most of 
the liquid from the alkaline decantation return the last with 
the small amount of solids to the filter, wash until no longer 
alkaline, then add any residue from beaker containing acid 


decantation, wash the whole upon the filter until no longer 
acid, then wash with alcoholandether. They then proceed 


as in the previous ones. 


Method EH. 


A method which in print, illustrated by figures, looks 
perfection, but in practice a failure, is that with fiber bulbs. 
Thin glass globes terminating at the bottom ina funnel 
tube and open at the top to admit a cork bearing a glass 
tube and a second opening to allow of escape of steam. In 
the globe are put a platinum cone and asbestos filter, the 
whole carefully dried and weighed, then a known quantity 
of the substance to be examined is added and. 200 c.c. of 
acid solution put in and the whole kept hot by passing 
steam into the solution, after one-half hour it is filtered 
with aid of a filter pump and treated in the same manner 
with an alkali, then washed successively with water, alco- 
hol and ether. The globe, containing the fiber is now dried 
and weighed, the increase in weight is crude fiber. No 
account of ash or nitrogenous matter is taken by this 
method. 

Besides the methods tested I made a few trials to deter- 
mine the influence of the degree of heat employed in the 
fiber determinations. In the column marked F the solu- 
tions were first brought to a boil then put on the steam 
bath for the remainder of time, otherwise the same as 
method A. | | 

Those in column G were heated on steam bath alone, 
otherwise like A. The steam used for the heating came 
from the boiler supplying heat for the building at a pres- 
ure of 5 to 10 pounds. =~ ) . | 

The single determination in H was made upon the water 
bath; in other respects like A | 


. 


From former observations I thought the amount of ma- 


terial used had some influence on the per cent. of fiber 
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found, and the same quantity, two grams, were taken in 
all my trials except column I, where three grams were 
taken and treated as in A. 

The fat had not been extracted from the material used in 
these trials for comparison, but to determine what influ- 
ence this may. have, the fat was extracted from one set 
before determining the fiber, and the results form column 
J. In other respects the same as A. 

The determinations for column K were by method B, 
except that B was filtered through an asbestos filter and K 
through filter paper. 

Column L is column K minus the ash. 

In determining the the fiber of hay by méthod A, I made 
two sets at different times, and the last set gave lower re- 
sults than was obtained the first time. I think the differ- 
ence isdue mainly to the heat being greater in the last 
case. The pressure and quality of the gas in this laboratory 
is quite variable. The gas is generated from gasoline and 
the pressure and quality gradually varies with the time 
from adding a fresh supply. The first set in A table IT 
‘were made while the pressure was low, and the second set 
was made two days after putting in gasoline and with a 
high pressure. . While the probable error for the six dupli- 
‘cates in each set is very nearly the same—0. 15 and uv 17 
—the difference between the two sets is 0 68 being less 
for the last at time of greatest heat. 

In each set of determinations I have given the figures in 
full so that any one who may desire to, can compare 
throughout the results. The probable error has also been 
given, although the number of duplicate determinations 
-are too few to afford much value in this direction. 


' TABLE I. ~ 


‘Wheat Bran. 


‘A B I D F H G 
(14.43 14.76 15.02 14.62 17.81 26.20 24:41 





14.70 18.60 14.70 15.80 15.70 ..... 25.04 
14.72 13.68 14.38 14:61 16.09 ..... 24.09 
1298 13.70 14h oT Te40 dai go 
14.29 13.99°°.:,2. 18.79 18.24 “4. 0.,° 27.44 
SDE BI AB Bboy tth 19! 15190 ee SLOAN Lah Kp! 
Average... 9 14.40.1882. 14.70.44.78 16.84 26.20. 24.58 


Probable error gos ep 19 ain 89.i. 922. 28 POD ho kt OB 
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TABLE II. 
Hay. 
A B C J K L A 


37.14 36.19 35.51 36.07 34.72 34.41 36.18 
36.93 36.238 35.14 36.35 34.98 34.54 36.08 
36.50 386.78 36.22 36.57 33.34 382.97 36.54 
36.94 37.21 386.27 36.66 34.09 33.79 36.30 
36.99 36.09 385.80 36.61 35.10 34.67 35.87 


87205. BUT crete ees Be cee 
Average 36.92 36.59 35.78 36.45 34.44 34.97 36.24 
Probable error 15 .49 .32 .16 49 .45 17 
TABLE III. 
Hay. 
Att ae ee tees 34.27 
LD endear urge ete phe ir 35.50 


I may add that I do not consider the trial E to be quite 
satisfactory, as but two determinations were made, and 
those with some difficulty. The method is too cumbersome 
for satisfactory work. 

For comparison, the averages for each trial are given in 
tabular form. 


Wheat bran. Hay. Hay. 
Table I. Table II. Table III. 
BUN PUR RS OOS A Eee 14.40 36.92 34.27 
BO sheet da hs wah alle Wit. fateh {ib th bBiS2 36.59 
DAS. Hsin See anid. 3b 2) Red cher: 35.78 
RP Ee Pe The Sr eee FTEs 14.73 A? 
pHa eta» cc Ra Oe PR SR ee ER 9 coe $ wiid 35.50 
pe torte ote Spake ons we ae oe eae 16.84 Be. 
RP A eats SO SSE aay 24.58 
Psi tues tees. ele wheR 26.20 
L-biOa. 08) 08 elect eehcia phat yly abAvere « sheets 14.70 Bp 
ph bias aod bo FAG Ed. wie eeu Ager Rectan 22 36.45 
Tis tosh Ge ee ig te, aves bu, Cope Mee ih le Ba wn ys 62a th 34.44 
SIE NT ORT i oe oN sc ode eters 7 ah Thee ec 34.07 


In table II, B and K were ee the same except that 
B was filtered through an abes tos filter and K through fil- 
ter paper. The abestos filter returned with the residue in 
boiling with the alkali prevents so thorough an agitation of 
the substance as in K, where nothing but the hay was re- 
turned, besides it is necessary to maintain a lower heat for 
B since the tendency to bump is considerably greater than 
in K. The faster the ebulition, even though the evapo- 
rated water be often returned, the more thorough is the 
agitation of the substance, and the more completely seem 
to be the solution of the material. 

The difference in the amount of fiber found before and 
after extracting fat is not large in the case of hay, but with 
substances rich in oil, as linseed and cottonseed meal, the 
difference would be considerable, as has been shown by Dr. 
Johnson*. In my regular analyses the fat 1s always ex- 
tracted from the substance before determining the crude 
fiber. 


*How Crops Grow, p. 392. 
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Stenographer’s Room. Public Office. 
aes No.~ Value. -| Cherry table: :ccctess eee eee 1 $80 00 
Pedstead srt te ee se tS°C00"). Gastaniw sts ie ee 1 1 00 
SPINA Dees nsdex’ wargne Slowee . 1 2+50..| «Cherrysepaire o:..4..0-.ce scenes 10 8000 
Matibebsin wa .c2s a Le a bees be 1 3 00 | Cherry arm chairs.............. 2 24 00 
PIPCasels pea Ae ass cote cerca 1 - 1200-1 Common chains .5..98et mn. cud 2 30 
Wash -stand“oercicc: ots erets 1 400 | Calendar clock..:...... Se theac tn 1 3000 
DOs aah oralh 2a den ata eat cea ® 1 £25 vi BDILCOO es cuwes Po an ce ae ee 1 
Chair tits Sr bats te oe 5 Pe ea 1 50 | Waste baskets 21.05.6002. oa 1 
NUGTS ee ter 5 .cceciiaa eee ee Bee 3 1 
Botanist’s Room. Two-light chandeliers....... .. is LOG, 
Bedsteadels +. asked 3 Sa, Bae Ses ER A!) Entry. 
Husk miativess 4222, 5.28.5 °.5, 1 3 50 
Wool mattvess.-is osteeerecrciees 1 , 7 00-| One-light pendant lamps ...... 2 $400 
EEOC alas pie ea ee eed ii 0G \\ Water tales. vel bee Wie ames 1 1 00 
OT CRAB Thin tn Bh cAe ba Oo te ose ove 1 1350 | Home-made hat racks........., 2 500 
Washstand’.' 3. 8, 1 4 50 
Bl SEERA tectnt (ihsi Riwidhcad wis Wavwchinge es 1 2.25 Laboratory. 
a ee ek ae ee 8 00 
Rocking chair....... a heinpite © 1 125 | Wooden arm chairs.......5...: 3 $8 2% 
Chairs es Ts Sie ee os Wo ROO PBCOOIS STS) Fret ,.dox tees 4 240 
ings Le Gens aie te eee eee Conger a a RM BO .4. bap lagen, oo. cc lec. eo eee 1 1 00 
RAE ey ele ee TN peas ate, 1 607) Desk table... ta ..05 ob eee 1 25 00 
ORD ONE testes bins na eee hth ote 1 PU ih STAG. ion Gp Gr ee ace a Se eric 1 2 2 
CHAM VOR IF be. 9. ewe et, 1 v6) 
: Piazza 
First Assistant's Room. 
WELUCOS tent te on ot ae eee 17 $68 00 
Bedateud oo ds taeda hic ca ds 5G2¥-00. fF Rubber mates. sc. tock oe 2 20 
DIN WO a 700 shes fete eet 1 3 50 
RUGS fete 2 2 HD 0h wow v's 1 3 OU Men’s Room. 
PUTA ees. SA ee ee 1 12°00 
EL UES hte tie te bec hicd a, takieekt: 1 2.00 “t. Newark: stove........3.... sees 1 $10 00 
as Se eran ee 2 8 00 3b Ta bie coe axe S53 “2 ose 1.8 eke 
Wooden arm chair........... .. 1 1 2) AhsDAlee,, con» acme cot ie rea eee 4 1 60 
Chat ..c8, Siete. oe ee 1 65 
Miscellaneous. 
Director's Office. 
PIAS ancdnas ates Goon ee 1 $30 00 
SP RDIO: Ge athe hice. seb. Sue 1 $225 
Cras tam. ae SAS ie oe oe 1 1 00 Stationery. 
SS DIROMIEL Eis pis seed ons 4 Gu 1 50 
Wooden arm chairs with cush- No. Value 
LOnS! <a. 1S aes AMS ad ati 2 oy oO of SBIM Blan bess.) ine. sckee cee cect 475 $ 2 2 
‘Tin post office box ............. 1 1 0) | Blank books 744x10 inches...... 18 68 
MSE AE Ce ak voy deck Gilead sian bide 1 2 00 ue ae Mav: Wye ae gas 20 400 
Haryard stove... 2ireeerr 707. 1 1000 oh Atel ike Sho eee RYT 5 300 
DY DAMOMECEEL FF). cioneigins ociee othe 1 3000 $ cae Battles Met eee 5 200 
Calipers. salt is 35 0< +2 ceases tes 1 1 00 ts are Boge’ OG") 2s, anion 7 20 
MTIGRGE CUOCK fo 00s de6s sc sw ieee Leweare OO Me Gea! Ween BM ee: 1 38 
Mati ohivrcores: Rot hta eae ws Cet 1 1 00 | Blocks (drawing) 7x9 inches. ... 2 60 
Peer pin 8 oy eee. Sm ed 1 6:00" i) Blothers bac veo 2) 0 eee 70 25 
mo ceeT ABCUGI coef lees nk & Seabee 1 100 | Bottles (mucilage)............. 3 40 
BrUsliGss nb abpubck come oe te 2 08 
Stenographer’s Office. Caligraph, rather worn ........ 1 2 00 
i TIDbONSs.. + dges three 6 450 
lige VM ge gees ee a 1 $350 ne StANG | cc. «teas eae 2. . 3°00 
Wooden arm chair with cush- Copy-holder...... .. Te eae 1 1 30 
1On)5 x34 Netecece decent .a k= 1 275 | Envelopes, 3 x6. inches...... 1,000 300 
OMEN CURA ae ec ite EL 40 Me 334x614 ‘* (plain)2,250 3 00 








No. Value. . 
aGum labels, boxes... “s..°'.-..- 7 6 50° 
Wri UeETte. ss. tet ae. ss : 4 1. 60 
BYMCBUA NUS 1). e ete eee ue ween ue U0 
Re PENCUR Act. .s lees aes Cer Leo 1 80 
Belter press. - <6 sn%% 4s oy ae g's Tear ouOU 
Mucilage, pints........... 20,5: 1 25 
Paper 5x10 inches, sheets...... 300 1 00 

* (blotting) 19x24 in. sheets 3 30 
a (roiled) 8x10" * oa 250 1 OU. 
oe be 7 x9 a6 es 100 930) 
Sh "31006 x1 834-~° “° 250 1-00 
se te 6. -x7ig- - 8. #8 § 1,600" ~~ 2°12 
$s Seat ore Ie RRATINES 50 80 
s PO nite oy ek Pee, + 9 550 = 4:0 
ee oe 6% xil6 oe a“ 825 1 OO 
“ (drawing), yards. 2.5.3". -: 12 1 30 
** (wrapping) 40 x40 in. sheets 148 3 00. 
PS TASteners, DORCS Fs? 2). 40 8 alld, 
Pay roll blanks...... ........-- 300 3 00 
PENS (Steel)tt ss. .ktt<s es epee 50 50 
Paibbonareehma y ceceaass ee: 1 75 
Rubber bands, pounds...*...... 1-2 50 
mera DOOKG. . VII 5. 0.2.5: 5" 4-50 
Seratch blocks 6 x7Minv -. .. 15 3 00 || 
MY C500. (57 ae 1 6 ae 3 60 
es * -ruted) 8144: °x11...: 24 4 t0 
a e . 6m Xi bin’! Tire t 40 
* ‘ bbs atte x 4g. 48 2 40 
ss ie (26 x 10s 3 18 
ri * de” ia lala 80 
BHpAre DAs ris tee! eee ste a 2 2 00 
Shipping tags...:.+.. oer: Mera? 900 1.00 
PV SOUSPES, Sere sta cet le ee pes 2° 2 00 
Paes aes eee Ee Mente, Oe OU 600 
Botanical Department. 
Camers ODSCUPaAt 2). +... <6. 6056 1 $10 00 
Culture apparatus for bacteria, 12 7 70 
Dissection microscope (Bausch 
BEOMD) Hse Powe ies oe 12 00 
Drying papers, sheets.......... 340 3 40 
Homogeneous 1-10 immersion 
GOA{CCU VO Ne, Fle =a. Pea tee i 80 00 
Sterilizing apparatus for bac- 
Grin ees eh te eit ces ore sa 10 00 


Library, Bound Books. 


Bartton, H.—Natural History of Plants. 
London, 1871-81. Vols: 1-7.) 

BELL, JAMES—Analysis and Adulteration 
of Foods, PartI. Tea, Coffee, Cocoa, Sugar, 
etc. South Kensington Museum Science 
Hand-book. London, 1881. 

BERKELEY, M. J.—Introduction to Crypto- 
_gamic Botany. London, 1857. 

BLYTH, ALEXANDER WyNTER—Foods, their 
Composition and Analysis. London, 1882. 

Bon JARDINIER—126th ed. Almanach hor- 
ticole ponr l’ annee 1882. Paris, 1881; Bor- 
ANISCHES CENTRALBLATT. Cassell, 1884. Vols. 
17-19. 

BrETFELD, H. F. Von~Pflanzenphysiolo- 


gie mit Bezug auf die Landwirthschatt. 


Berlin, 1884. 

Britt, Framcis—Farm Gardening and 
Seed Sowing. New York, 1883 - : 

CANDOLLE, A. pbE—Origin Of Cultivated 
Plants. New York, 1883. 
Memoire sur la Famille des Cruci- 
ferae, n. d. ‘ 
Memoires sur la Famille des’ Legu- 
mineuses. Paris, 1825: 
AES teat News. London, 1883. Vols. 47, 








Cooke M. C.—Fungi, their Natbre and 





Uses. New York, 1880. 
Hand-book of British Fungi. Lon- 
- don and New York, 1871. Vols. 1 and 3. 


DavuBEeNy, C.—Essay on’ the Trees and 
Shrubs of the Ancients. Oxford’and London, 


~ 1865, 


| tative Chemical Analysis. 





FAmiLy, ATLAS OF THE UNITED STATES. 
New York and Chicago, 1884. 

FLUCKIGER, FRIEDRICH A., and DANIEL 
Hanpury—Pharmacographia.. 2nd ed. Lon- 
don, 1879.7" * . 

FostER, M.-—Text Book ,of Physiology. 
New York, 1881. : 

FRANK, b.—Krankheiten der Pflanzen. 
Bresiau, 1880. ~~... j trae 

FRANKEL, JULius---Practical. Treatise. on 
the manufacture of Starch, Glucose, Starch 
Sugar and Dextrine. Based on the German 
i Ladislaus von Wagner. _, Philadelphia, 
1881. ¢ 

FRANKLAND, PERCY Farapay—Agricultural 
Chemical Analysis London, 1883. | ~ 

Fresenius, C. Remicivs-Manual of Quan- 

titative Chemical Analysis. Translated with 
the new system and newly edited by Samuel 
W. Johnson, A. M.° New York, 1882. 
A System of Instruction in Quanti- 
Edited by O. D. 
Alien. Ph. D., with the co-operation of Sam- 
uel W: Johnson, A. M. New’York, 18é&2. 

GALTON, FRaNncis—Inquiries into Human 
Faculty.’ New York, 1883. _’. j 

GARDNER'S CHRONICLE. London, 1841-73, 
33 vols.; ‘néw series, 1882-84, vo,s. 17-21. 

GERBER, NIcHOLAS—Chemical and Physical 
Analysis of Mik. Translated from the Ger- 
man and edited by Dr. Hermann Endemann. 
New York, 1882. Ky 

GrersBerG, Fr.—Krankheiten der Land- 
wirthschaftiichen Culturpflanzen. Berlin 
and Leipzig [1878]. 

Gray, Asa—Field, Forest and Garden 
Botany. New York, 1880. 

HartiGc, Ropert—Wichtige Krankheiten 
der Waldbaume. Berlin, 1874. 

JUBAINVILLE, A d’ ArBots de et J. VESQUE 
—Maladies des Plantes Cultivees. Paris, 1878. 

MartTens,GeorG von—Gartenbohnen,. Ihre 
Verhreitung, Cultur und Benutzeng. . Ra- 
venburg, 1869. 

MASSACHUSETTS BOARD OF AGRICULTURE, 
13th Annual Report for 1882. Boston, 1883. 

MicuigAN HorvTicuLTURAL SocrrTy ReE- 
ports. Lansing, 1881-84. 4 vols. 

MicH1IGaAN SrTaTE PoMOLOGICAL SOCIETY, 
Annual Reports. Lansing, 1871-80. 10 vols. 

MuLLER, HermANN—Fertilization of Flow- 
ers. London, 1883. : 

Naturatists’ Directory. Boston, 1884. 

NATURE. London, 1882-84. “Vols. 26-39. 

NEwspPaPER (Supplement to the Gardeners’ 
Chronicle). London, 1853-67. 15 vols. 

oot York STATE Census of 1875. Albany, 
1877. 

NEWSPAPER (Supplement to the Garden- 

ers’ Chronicle). London, 1853-67. 15 vois. 
es 3s York StrRre Census of 1875. Albany, 
1877. il . ' 

New York STATE AGRICULTURAL SOCIETY. 
4ist Annual Report for 1881. Albany, 1882. 

New YorK StaTE AGRICULTTRAL SOCIETY. 
Transactions for 1877-82. Albany, 1884. 

New YorK StTaTE Board oF Heart. 3rd 
Report. Albany, 1383. gid, 

New York Strate Liprary. Annual Re- 
ports for 1878-82. 5 vols. General Library, 
1855. General Library, First Supplement, 
1861. General Library, Subject Index, 1872. 
Law Library, 1855. Law Library, First Sup- 
plement, 1865. : 

New York State Museum oF NATURAL 
Hisrory—20th, 24rd, 24th and 26th Annual 
Reports. 4 vols. Wien) 

, New York, UNIVERSITY OF THE STATE OF 
—89-94th Annual Reports. 6 vols. 

‘NortH CaRoLINA- ANNUAL Report of tho 
Agricultural Experiment Station for 1882 
and 1884. Baleigh, 1883-5. 

Ormuer, A.—Truck Farming at the South. 
New York, 1883. 
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PouLsEn, V. A.—Botanical Micro-Chemis- 
try. An Introduction to the study of vege- 
tabie histrology, ete. Translated, etc., by 
William Trelease. Boston, 1834, 

QuintynE, De la—The Complete Gardener. 
London, 1704. 

Sacus, JuLius—Text Book of Botany. Ox- 
ford, 1882. 

SAUNDERS, WILLIAM— Insects Injurious to 
Fruits. Philadelphia, 1883. 

SMITHONIAN REPORT. Washington, 1860- 
83. 4 vols. 

Sutton, Francis—Systematic Handbook 
of Volumetric Analysis, 4th ed. Philadel- 
phia, 1882. 

TuckKER, J. H.—Manual on Sugar Analy- 
sis. New York, 1881. 

UNITED Stares—Tenth Census for 1880. 
Washington, 1883.84; vol. I, Population; vol. 
II, Statistics of Manufacture; vol. III, Sta- 
tistics of Agricultufe; vol. IV, Transporta- 
tion; vol. V, Cotton Production, Part 1; vol. 
VI, Cotton Production, Part 2; vol. VI, Val- 
uation, Taxation and Public Indebtedness; 
vol. VIII, Special Reports; vol. IX, Forest 
Trees; vol. X, Petroleum, Coke and Building 
Stone; vol. XI, Mortality and Statistics, Part 
1; vol. XIII, Precious Metals; vol. XIV, Min- 
ing Laws; vol. XVI. Water Power, Part 1. 

aed OF THE Tenth Census for 1880. 
Washington, 1883. 

STATISTICS OF THE Populatien of the U. §. 
for 1880. Washington, 1881. 

UNITED States DEPARTMENT of Agricul- 
ture Report for 1881-83. Washington, 1882- 
83. 2 vols. 

UniTEp States Enromo.oaicaL Commis- 
sion—Second Report for 1878-79, relating to 
the Rocky Mountain Locust and the West- 
ern Cricket. Washington, 1880. 

Unirep States Lanp Laws for 1882. 2 vols. 
Existing Land Laws, 1680. 

UNITED States REPoRT oF THE Chief Sig- 
nal Officer, 1871, 1872, 1877, 1869, 1880, 1881. 

VERSUCHS —— STAaTIONEN —— Landwirth- 
schaftliche. Berlin, 1884. Vol. 33. 

Vick’s ILLUSTRATED MONTHLY MAGAZINE, 
Rochester, 1882. Vol. 5. 


VILMORIN, ANDRIEUR et Ciz.—Plantes 
Potageres. Paris, 1883. 

FLEurRs Dr PLerIne. Terre. 3me. ed., 
Paris. 


MEILAEURS BLEs. Description et Culture 
des Principales Varieties des Froment. 
Paris, 1882. 

ALBUM Dg Cuicusgs. 1883. 

WANCKLYN, J. ALFRED—Water Analysis. 
5th ed. London, 1879. 

WHITE, WILLIAM N.—Gardening for the 
South. New York, [1868]. 

WIsconsIn, Third Annual Report ef the 
Agricultural Experiment Station for 1885. 
Madison, 1886. 


Laboratory, 
Articles. No. Value. 
Acid dishes 514 iuches.......... 2 $1 2 
“gars graduated... ........ 2 Pw 
‘« graduate glass 500 c.c .... 1 55 
4 hy porcelain qt..... 1 55 
Agate mortar 4 in.............. Av gld DO 
UB DUON ric vie Sanses a oo 5 1 00 
Apparatus for€ O02... ....... 1 4 00 
Aspirator bottle, 2 gal.... .. 1 2 50 
Analytical balance ..... ...... 1 50 00 
Balance, druggist large ........ .... 12 00 
Ky BOCMMAl esse ct dans e4 1 9 00 
ss Pl ete Nas else ccc PR eae 7 00 
BSOCLOEY ATOR oo acces sie 1. 4 1 60 
Beakers. plain, 2 litre .......... 1 50 
“4 Mishel sonnet 5 « d 1 40 
vi 17 Us Bed 10 140 
eM Pe, O00 C.F, 6 2650 


Beakers, “ 250 CL 2. ones oe 
2 ct 200 G.C.; ..c sees 
ty flasks, 500 c.c ......... 
se 250 6,6 oc. Bene 

Bell glasses, 2 gal... ...... _. 

e _ 12 Inch... 2s gee F 

“cs ash 9 ee aah 

ae es 6 CCE es ee cae 

p % 3.0 ees 
Bellows i «:. ....4, 2 cde oe 
Blast lamp ...»...eiega, eee 


© lee) 9 6's Sy ode) mae eee 

0 ¢ 98: @ S18 spa Be Site win eee 

oo © 2s Om wile sae eho 

8 2 0/0 Wee 9 oe 6 616 BD wine 
6 © 6 (0. 6rie. 010 emia aa WP uate © abd 

5 2 210.6 10:6 0s Side ots 6 ony MIDIS he 
O20 Chie B60 a's eee’ alles © 

ERD fe Oy ea a, Ciera ere ial ois ele 

SER © 18 B16) 0.6 ome ee ee @ rel 


OZ 
Bottles, tinctures glass stopper, 


@ Qt: STOOD. ntl See ee 
Bottles, salt mouth cork, 1 gal.. 
ob oe be 2 gal ee 
‘< ‘“ oO: Ctcer 
a forth gg weenie 
6 ee se ; ¥v 
es ee ee 4 OZ. 
ot 74 6s 2 OZ 
oe iad iad 4 OZ Soak 
** tinctures cork 2 qt...... 
: a St Sb 
6b ee oe 1 Dp ee 
Brass tubes. 5x30 inch.......... 
Buregie,:50 6.603254 de koe a ae 
Burners, Bunsen... cor. ae 
ve a 3-burner .. .. 


be 


solid flame, Fletche’rs 
ot Rletcher's.«..). ue 6 
Vans, tin’ i 3 es: Mantas het 
Car bere Joxtinds +cckss eee 
CBSHOFOIS " . inden sss ccnn 
Centrifugal machine....... ... 
Chloride of calcium jars....... 
2: : tubes ...... 
iad oe ee 
Cambusion aia couseecse 
Clampe, large .°.0.......,.4ee 
Clamps, aCcromrc i.y, os Uae 
Clips for watch glasses....... : 
Combustion furnace............ 
COBCENSETE) $5 wneuicc Bi, aoa 


POPPA FANLE cn, on cae 
COTES, ASBOTtOd §. Fiske cnt aoe 
Cont Borers, 2. 7% aickelo. Lake ae 
Cork (Dress... 2, é.).. ..... ase 
Crucibles, porcelain............ 
Crucible tongs...) . is ussacicn 
Crystalizing dishes, nests ...... 
Cylinders, glass grad., 100 c.c.. 

ios conf? 10 inch. ry. Sue 
1S WCB 25 inte oy 
Colorimeter, Dubosque......... 
DensiGatorac ae ;. dcvesiead th 
Develaping dishes, porcelain... 
Diamond for marking.......... 
Diamond glaziers ..... ........ 
Distilling apparatus, copper ... 


se es 


150 


13 
10 
21 


eens 


at Fe hk 25 2D bt eh BO EOD GD BS 


— 
1 


orore or ew 00 YB eo ao 


5% S88 8 8 ssssssss 


$45.98 


Swe 
SS8xsSs3 5 8 


i 
COW e 

or 

S 


SSSSSSSSISN 


mo on WWE W OTS WHHL ay 3 
Or 
—) 


S838 


mM pees wroSunwawu 


SSSSSSSSSSESSssussssssy ZF 


WLIW ro» J 


Se hE Caigtleeh 


OP ne 


en at 


ie 


a eel 








ee ee ae ee eee 


Articles. 


Dropping bottles ............... 
Drying ovens, steam ........... 
ac “se a <x ‘ 


2x12 


Evaporating dishes, 9 inch 
“6 “ec 4 ee 


“eb 6s 4 66 
9 


“ce 6s 


Filter pumps, glass... ......... 
“¢ Peet PRBB oe LE, 

"* paper, coarse.:.:. 9....:. 
ReMNOs GOs cides she det... 
Bp) yt 2 er ra 


Pilter Haske... i: iiiccs0cccccs. 
Flasks, flat bottom, 2 litre. ms 
t ‘ be 1 ‘ >a ee 


se 


66 66 66 se 


“se ae oe 250cee ae 
oc“ oc 66 200ee 


4) 6s oe 


ce Ge oe 150ce 
es 6c 66 100ce 


Flasks, graduated 1,000cc...... 
o Zs BO0CEs 2 s55 45 


“4 PCO .c cess 
OVO os wha tdo2 c¥R as 40tees F262 
Biber CMMs ai isrviics i ehdere cae. 
MUA IATS oe ec iakt- 40d E83 k 
Funnels, OU rcs tas oa oi oad we 


Sr PRANCI eee e eee. 


se tubes 


PES INA CHING 4) 2.00 84 ones ioe ie 
Gasoline, barrels............. : 
Gas: bags, rubber.:. ..66.6.02¢s. 
Glass tubing, lbs .............. 
a a ee eee ae 
RATS BEING. ena. oe dee. . 
ER OTE NOG ah. ie seats ee ate a's wc lels 
PLOV ED BPORIIAS . Cioigioveiecince’s cele 2 
Hydrometers .62.0465.03. 0 So... 
ATRSUATIO aera. er bec : TLS 
Jars, museum, 2 gal... ....... 
Jars, museum, Ae PAL een ens 


m rt pints. 

SpE MON MDS. oarete yhoo arels ane 
PIERS, SOR) AY. wo. cicee ee bee 

“ tor refuse, 5 gal........... 
CAS EA Ee SY ae eee 
Lactometers #2 60)....08.0 2001: 
Lactobutyrometers........ .... 
Eatop, alcoho 2.200.325 
IMTS OS. ak Sh teehee Ue eiein.s ee 
Lamp, gas drop................ 
HAMp stands: 2.55. .286.ckcede:. 
Mercury trough................ 
Miscroscope slides, doz......... 
+ COVETS: dO0Z. 5:4 .225% 
ORE OONL OG 2s bt oS aes ad eae : 
Mortars, porcelain, ; inch pote 
i IPO tear hacia d spies dates 
Mucilage bottle........ .., OF 2 
Parchment paper, lbs.......... 
WME AMG ss Ragas: 640i doe < 
TABOR ey otis step ceed veces 


ed 


4: od OLS. Ae Sta 
Extraction apparatus ........ 
Eudiometer tube .............. 
Evaporators, glass ............. 
Evaporating dishes, 18 inch.... 

ae 15 inch. +. 
ce Prete inch «.2/, 


B= =) 
PERE DD Re et ht et BD OD C9 BD RL DD OT OD ME CD kD OD A eh a 29.2] 


SSSSSHSSSSSTSRSSSRSSSSSRBSssousucuyys 


ee eee 


fee ek pk OD Ret 


i ed 


lo Ee wo 
Sm 


rs 


a a ay 


— = 
OU 09 C9 TO RRB co 09 09 dD CT CD WH ED 
CWO, 


re 


RO OVO a BD VO ba OT Ot ek ek 
MQ THO HM CrMMw 
RSSSSSRSSSSSSSSSSuuscsouss 


No. Value. 
Photographic apparatus, in- 
ea camera, 3 lenses, 6 
late holders, tripod, ruby 
amp, printing press andcase .. 35 00 


Photographic plates, 4x5, doz.. 1 80 
Pipettes, graduated 10 cc...... 3 1 25 
is PUL BOCCSs ecte earn ae 5 1 25 
iat cS TOOCC. penser 1 70 
Ze ag OCCHS Cs sheet acer 1 50 
Elpeue, Tall oCer. es ee 1 40 
ub MOOR. Se eca.tt ene 2 60 
< Mae POOR cites eto 2 40 
* BI 6.4 in le dep tg ra my, 30 
: + Mt Rete teee tae, eeu 3 30 
PIPSWES. SPOT eats eee 3 60 

Platinnm dishes and crucibles 
RUIN Tae. ey eee a ee 545 190 75 
Platinum 6o0il and wire, gms... 50 15 00 
TOE DUDE. : hmaee ae ae 2 1 20 
Polanscope «tc Vein, ee 1 90 00 
POrguasriara, a5" yer tee soe. 4 1 20 
1 2 PR Le EERE REE Ps. tage tae 1 5 00 
Refrigerators, home made..... 2 20 00 
ReLort nolders is 5526 fa) See 1 2 00 
TeOuOrta veiore. sts k= Vio 1 ee 5 . 8 %5 
a aR SEE Ete ot Sy te 1 50 
vg ey mete be ASO S Sian 4 1 50 
Rubber'stoppers .a252..../2..2-- 1% 5 25 
Petuing Sibert! ec 7 50 
Sieves 1-100—1-10............... 10 5 00 
Separatory funnels............. 2 1 60 
Silver dish, 280 gms............ 1 28 00 
PSEC Geo Vee RA URL Nai s U 1 10 
PLOVE MOLL. 2 cas ae eye ena 1 2 00 
Biter Ager? * laches steer 1 1 00 
BUPPOLT Uae. Sih ings): 1 3 00 
Soxhlett’s milk apparatus..... 1 15 00 
Sunshine recorder............. 1 50 00 
Mestibubes, 6 inCch esas 37 2 25 
ss See TAD Lee cok ta 43, 68 250 
f ee DG. ee is Pa ees 36 1 10 
te AI AM eR IA oll 10 25 
Test tube holder ............... 1 40 
Test tube brushes. .!..’..../...... 5 25 
Test tube rackseii40 63 woe 3 1 50 
THAN IES. ironed ee yet ip 8 75 
Thermometer, standard....... 1 1200 
Me chemical....... 5 5 00 
ee common....... 39 619 50 
4 recooding ..... 1” 15 00 
Pinto Velbon a 20 
POWOIS COZ. ee te eee ome 1 1 80 
riPOd ron’... eee Peeters sank 1 50 
Ly CDE ue iectartincaes bee: 8 2 00 
WAISOOMEtEr sn) URGE remem. 1 00 
Water bath, copper, square.... il 2 00 
Water bath, copper, round.... 1 3 00 
Weights, analytical sere. ee 12 00 
; IMGURIC Meare ceo a ae 6 00 
Se BVO GIIDOIS il aul)” 5 00 
Watch glasses, 6inch..... ... 4 200 
a se BoA niaLe cae Me his heh 
ss te MDS erat te cot east: 1S. 0 aU) 
yi ve BES ese eee 21 3 00 
‘4 ite oh Wats reaeest acta 12. 100 
‘s ss perforated.... 6, 2.00 
Weighing fiasks........ Oe titans’ 2 50 
Weiphiny tubest22 soa aeees |... 2 40 

Chemicals. 
Lls. Value 

PBC cs lino nn oa a oe ea 
BUCH SC CREVIG Sane ease Se eta oe 1 1 22 
PAU RRLIG? SP me eA. Ue crates Wg 7% 
Fe CIC Gh tetas Zk tee 4 1 40 
Pet pete DOIG. War sea Surette 3 1 50 
poet IRRRO NLC? he Sag Be otek! 134 3 00 
alti A: 4 Vaan AP eo. «> Silage Ree % 1 00 
pda DY LORAL CHG rs Me Syne cee 4 125 
PON REPTAPLON. Wn aE ese 1% = 80 
Bre SEGLY ROCCE eet Nee ea 3 00 
“ss muorhydricw.. "31+ be atta No 1 2 50 
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Articles. Lbs. Value. Articles. Lbs. Value, ; 
Acid, chliorhydric= een 12 300 Sodium, nitrate J... ope seaeee 1 12 
Sulphurice.cvcper vale oo 20 5 00 nitrite...2..,-ewegacae 34 1 00 : 
ree re aa aera Marah ae 80 9 00 ** «phosphate. ...Ghyedeont 1 eee OU ¥ 
oy ORC vee, vat meen w } 2 1 00 “* y  Sulphite 4 ico eure eee il 25 
Alcohol, five gallons...........% 5 3°75 ee lime.) $55 ose 5 300 
Alcohol, absolute-.............. 2 100 a caustic, pure.......... Shes 
PARDESLOS. Jo bi wles his a'sialc av Rothe 3. 2 50 ie ** - COMMOBsss 2 38 75 
A IUE Cea cae Peete cone nok boa abe 344 $0 50 “*. » nyposulphite:. .12.g05.8 1 10 
AlDUMEN Nien ec stilaae aoe 80. 1 AWater glass i, .2e5; ce ee eee 4 160 
Ammonium INGCPEES 0.5 Reda op De le rss WANG 2.5. s)s opp wah acl ee eee 8 1 60 : 
carbonate......... 144. % Pwdust. .. ... :abcay <a. peat ee 2 80 
+ OXALATE he oey 1 25 n .corbonaté,..'2.%, mashes 1 30 
wv molybdate . Bak. Glotath 14g 6 00 FtORIGS Fe, cee Dene 1 15 
a Hydrate: psa) coe 10 1 00 
5 Chionide es. cus. wae aL 50 Dairy. 
. EOUNIG tea ae oe 1 55 No. Value. 
Barium carbonate... .......... 2 80 Shipman Engine and shafting,. 1 $131 00 
pe RC IOPIG en ie one Sr ade 1 25 Cooley creamery: 5oi.u eee 1 36 00 
PRL VOLL&OG tos aie ic 1 75 CANS. 22... atee 10 16 00 
Sp DEPURIGG cuits ee is ces 54). ye> | ream: pilawes? ic iia ee 6 600 
DOUZO ues tay te svete ate Vuk oe 1 7% | Scale, Fairbanks.............. P 1 1400 
BOTAX igs. tats sb scite Men ete 2 40 ALES pias VL siete ee 1 6 00 
RPOUUGS. Gs Vice ais pice lien athe ne 1 4.00 | Butter avorker oscts: 3. .cccevaie 1 .200 
harcoal, atimal ees) o oo. ous Beha Dairy salt, bbl...... Me er 4 75 
Copper OFIIG IT Se eee eee 4.00) AOlL Diba cis ccuel cin) ace ee 1 500 
: ACCLALE CE A ees nates u| 70 Sf CRS i. Ss cree eee eee 3 45 
“4 sulphates shea. sce 4 1 60 Pails, wooden. ..ssgxac.s of asan 2 40 
frODAlt, MUTRUG "oe. ok Cees 412 OD’. Se uch eet sauleiet cee 1 25 
Pochineal re WT eae Aor 09 | BROOM (ye slo. wae eee Pee 1 10 
Calcium chloride. ......./...... 3 90") ° RUINACE ws'251, ah eee ee ee 1 4200 
Ay iar AUR LOG eo any Giro at alt 4 4D ot Mile pags is occ oe ae a ee 9 50 
Carbon, bisulphide............. 4 300 ‘Pads % >. cc «cee teen che 17 200 
Chisroformis-- 0. Sonne, 2 1 70 TO CARS. .iweicns pe cea ar 10 7 00 
Citrate of iron and ammon..... 4 38 Cream spails.< siey stewie ee Le 2 200 
BOR Vig aie cece sks tani tembaben th 4 DIPPOE He. cock ae RoR eee 1 20 
OER Ors es ce a separa ee ee 1502p Strainepy Ucie.w sae Sele ee 1 50 
RPOLR LD Oe LY es pane alee 1 82 Dish pan....... ABs aite nts 50 tei 1 50 
IY GETING) ee hes soe Ones tele cee hi SOD Rikimmery 2b soe coe ee Dre ote 1 10 
GFULLADOLCOA \ snes Wate cat ab botcss 34 2 25 
ATISRS WHOL piwen cee oe Pa PEs Beles 75 Shop. , 
GIIGORGE oo eee sees Nene 3 380 i 
Iron, powdered....... Paya ae tiet Sry! E650. PGA VE 5 seis s fence aician Geb ee 1 $500 
eat MAUL Wh) oat ay eh PEL 2 1380] Alligator wrench............... 1 25 
ee tana Ge iy, eee. fae aah 10 40 | Arbor for holding saw.......... 1 12 
MP MCHIOTICGH!, Bien aye ean ema 1 44 Bevel onesie ih Ge re eee 1 50 \ 
Or) Spat, Prae ale Ane oe 20 3. 00 Bradt awl ccs cues e orem 1 10 
TR GUEO: aay se oe te Oe eh Cans ca ae wit & Bench shears... ..3:..:-.ceee 1 300 : 
Indigotin, ij OZ eric. eines hele eats, § 8 2 25 Bick anvils). Jd: 0s see cee 2 1500 Hi 
OGIO. Banyoi ttre Benoa, areca 34 2 25 Bits, with brace, for wood..... 11 1 75 ‘ 
Lead acktatert ie sematas wale 1 60 (chisels scold.) . .45 ce pape eee ; 5 75 
Lead sub acetate sol............ 3 60 | Chisels, for wood........... £08. Aa y 
Bead chromate ies. a: 2 38650 Compasses pli bee eat ity Ver plea Lianne. S 
Magnesium chloride.27 3.25... 1 36 Crotch ;conter:..)) > sseeeeh ne tae 1 1 50 
Calcinee "6... 1 70 | Chucks (for holding drills). . 2 1800 
a Sul phates. oes. 34 18 Countersink and reamer, (for 
RS MILTHL es eras Oe 75 WOO)... ac.ca2 chinese cere 1 25 ; 
MERCULY ders 20 sep eter nny 70 35 00 Draw kniféssio5s 0. fase eee 1 50 
te ORIG) enue me mel: 1 30 Drillirest.:, as. ce Wo eee ee 1 1 00 : 
oe CHIOKIGG 2 oe yea) coe 5 3 30 Forge (portable): 4aen lene ee 1 12-00 _ 
Magnese oxide iii poem co: 10 1 50 Hiles (for iron). 30.0 u eee 10 75 i) 
Platinum chloride sol .......... ... 8 00 | Gas plyers, pair........,...:... 1 40 a 
Potassium chrombtex rss. cor 1 40 Gimletsy.:)s:dsv.0sone cece eee 2 10 | 
bichromate ......... Sh6 60°) Hack waw.....0. 5, oc ceceee ree 1. 100 ri 
Me ferrocyanide........ 34 81 Hammers: 2 riveting, 2 nailing, | 
“ Bad GALL -: Sea 34 150 and 2 sledge........ss.duies 6 500 4 
CO” BOY DORR oc eCe. 1 100 | Inside callipers, (6inch), pair.. 1 50 ni 
rs DrOMIGG cas. cel 1 40 evel! igiises utes eo eee 1 5 “ah | 
ON OGUISES foe ook seus 6 100 | Lathe (back geared screw cut- a 
Me nitrate ....... Boe iaie sp 2 20 CLR acs yes he a 1 100 00 | 
Fe ch CY OCU anh ae eo 1 56510 Lathe: dog....s.c65...eneen eee 1 50 a 
a CHIGCATON, cc vera nck 4 88 Marking: iron... .... st». pekuee 1 1 50 fi 
* OCIS Stee wet YY 55 Melting dadley.:...... sagap-eeual 1 25 i 
ne bisulphate .......... 94 75 |) Miter square..., 20.0... 1 ne used 1 1 00 
se permanganate... .. 1 80 Nippers (cutting) .............. 1 75 
+ BIDDING i antes 2 60 Oil Gam }:g5 Leek, ade aa Ce i 20 
Paratiney leds aly ate eratotate 4 1 00 Oll stones 20 Jo cea ob oe en ae 1 37 
Rocnelléisaltsn oe ee 5 38 25 Pinchers, (fiat nosed) ae & oh eae 3 t 1 2 
Bruen rater. secs weds 1g 175 Bi (round nosed) ... .... 3 
SUIS DUT es ake ea aeme Rene 10 SO TL EIARCS 165.0 Wess waesk uae 2° 71500 
Sodium, acetate......... 0.0... 1 a0: 1s Patol SaGion bout aay ae a 1 10 
STO OU LOTICG! sth asin a arese 1 40 | Rasps (for wood). :...........05 4 50 
eS) Carbonate. <0 ii. s hone 1 40 Spur center. ..034.ldin ie ieee Let” 106 
‘© bicarbonate....... be 3. 80 | Steel center square............. 1 200 
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Screw drivers (one handle)..... 
Saws, rip and cross cut......... 
Stencil plates, brass.... ....... 
Soldering irons 
BQMare CIATTZTO) oes can os biel 
Saw, back 
emer ee ONGAIS. 6. 5 ia calin..s 
Turning tools (for wood)....... 
IMENT ce scvwkv ce cawic's «0's o's 
PRUAMORELLUS, or, ooo Giaiktcc cies. ta ole of 


See S66 “S cle slaw este o 


No. Value. 
4 75 
2 2°75 
2 2 50 
3 90 
1 1 25 
J %5 
1 1 50 
9 2 70 
2 1 50 

30 3 40 


divs, EUs" (LCC, Epa § C8, ERE, 
Turning tools for metal........ 

DPass. 4. 6 
MASE epneerat ue Heo iasimlete, oreo eRe hee c 
VASE Noi ca dediaw «ose eatin URED, 


Wrenches, monkey...... 
Washer cutter.................. 
Wing callipers, 8 inch, pair.. 

Wire gauge. 2. cWieiar eed 


No. Value. 
1 20 

ff 1 75 

19 4 00 

2 8 00 

uf 3 00 
Saeco 

1 45 

J 75 

1 1 25 


LIST OF HORTICULTURAL TOOLS AND SUPPLIES. 


Article. 


Description. 
Bags, cloth... 


14% peck, peck 
and ¥ bushel... 


ge paper. . Vb reset ae eae 
ae % ss pint 
as oe “es 
“ a“ 7 74 eepiean Sit id 
oo & 1-16 pint........ 
3h - SiGe es ante - 
Budding OS SR ae en enn 
Cyclone nozzle for distributing 
insectides ... .. 
Garden engine ........... ... : 
Germinating 
apparatus... box lined with 
lead pipe ..... 
4 copper pans.... 
. galv.-iron pans. 
HiGeg tse des «3: wheel hoe 
‘“Ruhiman ”.. 
if 5 in. scuffle 
nearly new... 
ee 6 in. scuffle 
nearly new... 
oh farm (onsider- 
ably worn)... 
“ farm hoe, near- 
ly new........ 
‘ small garden... 
flower garden.. 
Hot Bed 
frames...... 6x18 | feet with 
a 6x12 feet with 
BASD «5 satel. 
Lath screens.. for hot bed 
frames 3x6 ft. 
Insectides..... poe powder 


Paris green, lbs. 
Slug shot, lbs... 


Ce ee ey 


Lawn edger. . 


Lawn mower.. ‘‘ Philadelphia,” 

much worn... 

Measures ..... gallon, tin... .. 

quart, tin ...... 

IRORRPO NODES hie: cons cio s cle cis 
Pruning tools. hedge shears.. 

Wes icra doe: 


‘pole shears..... 
pruning shears. 


UBS Wakes creaatiineas 

** damaged. . 
Rakes......... TSMC yet 
ominGh wens ys oe 
IPS aol ae ya ae : 
Reels, garden. BRIN SAO. Bats bes 
small, with meas- 
uring chain at- 
tached.......... 
Roller ’........ cast iron garden 
Sampling tool, for soil experi- 
ONtS eas SHae8 

Seed packet 

IED KOS Brat ey seer gies sa pists ores 
Bisel . ik... pans sou 


No. Value. 
150 10350 
319 475 
812 612 
988 4 60 
550 «275 
1,862 600 
1,788 300 
465 50 
1 15 

1 15 
1 1800 
15.00 
11 1000 
2 40 

1 20 
4 120 
1 45 
3 50 
1 60 
Q 60 

1 40 
3 15-00 
3 14 60 
8 850 
8750 
12 300 
10 50 
2 «2.00 

1° 150 
1 40 
i! 12 

1 60 

Tutu 00 
Q 60 
2 140 
2 75 

1 50 

1 10 

1 60 
Q 90 
1 45 
4 3800 
rae et 
1 1000 
wee ON 
50 20 00 
1 200 


Article 
Sifting box.. 


Description 
. for distributing 
insectides, 
small, tin .... 
for distributing 
insectides, 
larger, galv.- 
ALOU eee ae 
SDAGG Wee isae tees orients 
Spading fork. Dipuhy ieee 
Articles. Description. 
Stakes(unused 34 oe 1144x2in. 
oa 


OAR el och Ae 
Stakes(unused 12 inch, pine. . 
‘ oe 8 ra pee 


“s “ 6 as 

“ce “a “es 

Tape line ...... 50 feet 
Trowels ....... Extra heavy.. 

Weeding hooks ‘‘ Excelsior” ... 

Wire baskets . copper, for soil 

experiments. 
Wire cloth.... brass, for germi- 
nators, sq. ft.. 


Green House. 

Bellows Large, for pow- 
Cen eas 
Bellows ....... small, for pow- 
Ger Meee 


Ceneave 


BSPOGIN Mtn sain nee ee 
CHAITS eee: common, 

damaged ..... 
244 inch cylinder 
. Sheet-iron ...... 


Force-pump .. 
Fumigator.. 
Germinating 
DOSES TE copper. 
Pans) ae Bek: 
PROSE 0) 5s 20 ft. long, with 
NOZZle\ he 
Incubator .... for germinat’n, 
with electric 
attachment... 
Kettle...2....: Iron, for warm- 
ing water..... 


extra for incu- 
Dalomeese tee 

Oilvean ...)...% for kerosene. . 
Pens i. 2S ice extra, for ger- 
minat’g boxes 
COPPertee es 2 


3 ‘ama DENG Ec 
3 inch (deep). . 


No 


1 
1 


mt ee 


pt ee pe 


Value 


1 25 
60 


Beat 1 5 
No. Value. 


mee 29 
= 
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Article Description No Value Article Description No Value 

OURS Bekins atx 244 inch ........ 660 3 30 brick, round, 8 
~1DCh Maes een 1108» =65, 00 Inch.JHIFeeV 8 1 00 
Pot'-brackets.... ....,..4. del... 0. 12 1X00 a) (Shovel eee Coal .. Gu. dope es 1 %5 
Saucers....... Sinch 4.5 wane e 2 25 Sprinkler ..... copper 4... 2 1 50 
Ginch ean 2 16 | Syringe....... DPAGT eccueenind 1 '°3)0e 

Binch 3... pean 3 18 PTADION aes common. with 
square, 11 in), 2.9 9A) p00 drawer ....... 1 1 50 
round, 12in.... 9 1 90 Window glass. 8x10 ‘lights).... 24 1 00 

brick, round 914 
INnChyuresucw sh: 7 1 00 


LIST OF FARM TOOLS AND AGRICULTURAI, IMPLEMENTS. 


Articles Description, No. Value. _ Articles Description No Value 
OOS 5 bin euo AL eels Lee. 3 SOs) Mil fanning eee ok eG ae 1 1500 
AUREL. oo cso post hole....... 1 200 *sorghtim.....icdieee ae ee 1 20 00 

Barrows, Mowing ma- 

wheelie’. :.:,. gti: LUT eas, HE 4 1 2 chine ....... Osborne No, 1, 

BGGHOGs sa5% oc) ea p tee. os 3 200 verym’ch wn 1 15 00 

ONAINS jai. 1OG i; aren 2» 008: | OW Gan Gee a isi ieee eee, ee 1 10 

Cette Cropper.) swe, eee oe 21D. Pala coerce galvanized iron. 8 450 

Ee ES Ws sa SP eee eee ap pale 3 600 drinking keg 

COW DAIG., epuste on BREN, tives 44 10%6 and cup...... ae 1 26 

Cultivator, Waters... ssiude02 3 1 00 

one-horse... ‘‘ Canandaigua”’ 1 G00.) “Pick “axes... Weitte. ee 4 300 

iron frame...... 2 800 | Pitch forks... three tined...... 7 280 
harrow tooth... 1 3 00 two tined........ 4 1 40 

Cultivator two- PIGW 2. sans co Ox PORG: Coe eae 1 35 00 

HOFse; se... ‘* Ansleys”’...... 1 8000 Oliver chilled 
Cultivattor News. eon 1 1400 

wings and PIOW AS ce iron beam...... 8 1200 

blades...... for use on iron Oliver Chilled, 

cultivator... . % 200 new ss Ceres, 1 1400 
Drill, grain... ‘‘Empire,” side-hill and six 
small size...... 1 70 00 oints WES: 1 1000 
“Crown small wooden beam... 1 4 00 
BIZEL IND... 1 72 00 single Syracuse. 16 OD 

Walls Pe: sie home made..... 2 20 Plow frame, 

Fork, barley. .i2.22..2 HES < 4 300 SUIKY ...5... 7 LS, ee 1 200 
RWG SIIEMOWS 2 5 ens. oe es 1). 3.005) Ramee co. iron garden..... 5 187 
SOMOUN rte common 4 tined. 3 2 25 horse, Bradley 

common 6 wire tooth.... 1 15 00 
We Soe: ery ae 2 2 80 lawson. HE. 2 1 20 

Dung fork, wooden......... 5 50 

damaged... aun oehee a. 2 30 Ooller. 3. sin. two-horse iron.. 1 7500 
Spading: cee. 1 60 Root. cutter:....f/< 0. 20nd... eee. 1 5 00 

Grain drill reg- BAWSs. . th,chc WOOL: 1.4. once. 2 1 3 

ulator ...... wheels .......... 6. 800)4 (cross, Cut... Aes. eee Le wo 

Grindstone SOOOD Ee cane ccsic STAIN (cic seeees 1 1 00 

GHG TPAC. «sein aN ACN Ys 1 2 00.) | Beythes . 5...) Se ee 3 6300 
Haminer fo .. Gacy aha 2 407 BSheller, corn. 3.004. 0 eaeaee 1 16 00 
Pratchet: = 3 yach es < en ea eee. 1 0 30 Shovels....... long handles.... Vil a a 
Harrow....... COMMON woes gee 1 1000 short handles... 5 3 00 

LaDow’s........ 1 26 00 snow, wooden 2 30 
com’n smooth- SCOOP «i te Aw 2 200 
pT Sa i ga 1 16007} : Bickles (26... e352 220 ccepaeeee 8 50 

FIR yecntter ss iiss a0 <> es ctenuhes. 2 5000 | Spades....... long handle. ... 20 TVS 

QOS tas vtaseenpohe el Sen et 10 100 short handle.... 4 160 
Hooks,, potatons i281 85. ath Fens 2 110 | Stamp brand- 

EMI Ves, GOI) 7. eeee dee, .. 5 578 Ing 032 odes 1°, 1.00 
Knives, hay... be.een re ae. 3 89 Stone. DOA. /..6.. sts eee ee 1 2 50 
Lanterns ..... common tubular 200 | Trowels ...... masons......... 2 40 

“4 Tags. os suave ve 1. PGR Tracks’ pr... Jsi2) 4 eee 1 1400 
Lawn edgers.so, Ful. a the. 1 1 7.) .Whet stones.) 2. ‘71025 see, 3 30 
MAtiocks hii) cacatiu sss thee | 3 4. 276.) Wrenches.. ..- 40.0 aoe. 2.7 cen 0G 
Measures..... half bushel...... 2 80 ee monkey, etc..... 3 100 

peck-ii.. Sales. 2 40 
LIST OF LIVE STOCK AND TEAM EQUIPMENTS. 

Articles. Description. No. Value. Articles Description No Value 
Blankets ...... horse .......... 4 $400 | Cows.......... 4 Jerseys, 2 na- 
Brooms..... COMMON seis se: 9 240 LVERLLUaG. 6 450 00 

stable oo o5.2 5, : 2 50 | Calves ........ 2 Jerseys ....... 2 00 

Brushes....... CAPO. . diila das Dio ae yearling, 2 Jer- 

Carriage ..... 3-seated demo- seys, 1 native. 8 4000 

Crat: Hani ged. 1; 100 00. |. Curryscombs:...oscd,.5 se leen 3 60 
2-seated demo- Dump boxes..)40lL8.X Uae 2 500 
CTAbshis tows % s 1 65000 = § Halters...... « lSeevevegdenesine = 0) Beg 





395 
Articles Description No Value Articles Descriptiou No 
Harness....... double, for car- BUUSRles VWIPOt shin sundae eens nes 3 
riage, set..... 1 5000 | Nets,fly ..... leather ......... 4 
Harness....... double working Rack! sytiic.t hayes sabe 2 
Bets reyes. nay 2 5000 Sleigh.....4... DOD Vai oe sibe vate 1 
single driving .. 2 4000 arriving (7s: 1 
Harness extras 1 pr. lines ...... 2 2650 Straps. 2c CALE coy oil 4 
1 breechen ..... Ze e.b0 Wagons....... PALM Geer seats 3 
2 holdbacks .... 2 200 | Whiffletrees (in 
de collar co.o0 50 2 2% BOUTS Fe oi alsresteite Marana a wlmerst gl oreta ate 3 
Horses ....... 3work,idriving 4 80000 | Yokes......... HOCK 7s oie 2 
Jack, carriage 
lifting MEIC cle aN a'aipenn + oe 1 1 00 
MISCELLANEOUS SUNDRIES. 
Articles. Description. No. Value. Articles Descaiption No 
Baskets ....... 2 bushels....... 6 $300 | Manure....... barn yard,cords 25 
clothes, 444 bush 2 1 80 Measures...... tin! 20S. se asa te 2 
Fertilizer ..... sulphate potash NALS Been cann ten rocrree a, (Ibs) 80 
Li Apes Ba Neer 650 9 %5 Oats hws dea lezen (bush) 600 
muriate potash POBU orien fence! Te ccs 100 
I DSit cman cress BAG eo DIP MUCV ET ios ace cal poe met de oath 3 
nitrate potash ROpeOeen niece 56 in: lose neare 15 
DR arses des 5 WR gio 7 pill Wa oN ed, gla ti ee i (bbl) 26 
acid phosphate SEV Weta penne ook washeg (tons) 
Pi ee sot ae 400 PETG Aer eh ios Finch hs ses. 450 
RRM Gee so os ae nas (tons) % 70000 | Tongs......... ICO sao ota emo ae 1 
peo ae ea ree Te coeeeeaes d 1 15 | Wedges’ ...... ATOUE ec ae 3 
Hose(with noz) Paher 144 inch WIL Gtcee ace for fencing, lbs. 28 
Dita seals don (feet) 49 5 65 
INSTRUMENTS. 
Articles. pit ta grate No. Value. Articles Description No 
POO ic oro TRAD. vcck be cece 1 $700 Surveying in- 
Scales. 2.0... 5. a abe" platform 1 00 struments .. transit.......... 
Jones’ small chaineeryrs1y..5 1 
platform ..... 1 200 tape measure, 
Fairbanks’ silk. eel Gs00 100; feeb. es. 
Thermometers maximum. ... 2 1200 Wire pins ...... 21 
minimum ...... 2 8 00 Drawing boards’ 6 
Standard ...... 2 300} 
Soil, 1, 2, 3, 6, % 
18 inches *. 6 32 
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A PAGE 
Age of seed germinations ...,....0. 4.060} 's.4 eee aie S4'2h4'o aida oe 50 
Agricultural ‘experiments 4) sn. ane ee we eee | ke 5 
yO EG) } ¢: ee <n COAL PRS L ae AOI BAR ASSN. ed RUM ie idee 135 
Aloe oie pipe nls maids elk lems Hau Adee Waban ca en 268 
Alstce | |.osr. . slegio trade, vulaid a5 con ccoatantiobts pie LEO OR cist soc 2 gieanenads ae eee 137 
Atialyses, fodder :..2 0: (Giri MP, RE Se ne 374 
ALS TISMAN DIADEB ye Oe Ok ue ie nae ae 54 
B. 
Babbottifeed fis .ca oiesieks oh oe ae OR Ow haa anes eee vs te OOe 
BORT Sse ase a ratio ct eres" imaiael 2 POUR. OMAR, erent Oe 160, 266 
BGO esha! aur ginwmaswiy sf alate vyplesa’ « MEMDOLL, tu "OM UMN NS cc CRO CL ee ane 246 
Bibliographyiof pear blight: OW ls, ofp sails «ose cat Reale Sa . 300 
DIMER VT ste acs ais eed sw em erie OW Bin cle > A ORMDE Se comea a ieee 272 
Blooming of PLANGG eos sp oa whiny ere Me aieU hc een a 3 
Botanical notes’, S80 ie. 5... ce ees ite fe. Pee |e 54 
Butter adulteration of Sk. 4 silos ata wee 6 ele) cee ae 336 
atidlyais yasuiie do... Use an ee eee 330 
11010209) 6 a) deen meng MPN, IBIAS ood Son 334 
SOAPS, WISCOSIEMIOL: 0. osu se oe cure eS 338 
C. 
Cabbage ss Tie ea ale vin soe in vin 4 « donikan Mb gk Weta ae ight nr 185 
BISEOLY 0 cial ow cw d ele gle YG GEREL ould eh Gk eee 55 
Cattle feeding experiment’ .. 0.00000) cade ies oh + ot od 23 
COITOE 28 spins. ole ‘eieu ea enn atoce ic Gien Re KASEI Miguel te sae oe aaa 248 
00 9 ca ee ee a Ee Vane tla MELINA 255 
Corea tatistics a ois /ein'n suid sn's sols pal ele cateimnnh ore ete Cie a cea eee 113 
Compact'vs, loose seed-bed .. 63.22.1142 ceive: wens 2 sce See 133 
Corn, classification foo. anu see ee stone: oan ce en aia | 
OX PCriMeENtes 056i 4:5 5 okie ea REvae olde oh ely loka ik ee 41 
preparation’ of land'Toriy.. vos. as cues ve ee ae Sree 41 
OEY TEM UNA ag tes £3 sdintip’ ain De Wt > oboe Rtg lle’ dn/kas wage cons ns 9 ahi uae 160 
BOC 65.0 5's ih Wii RI RA Ca a wok s\n SRG: AOR aera 40 
Cows escrement 110m at, anne ae eu ieee amis’ 606) «i908 gaat eee ee 19 
. water drank DY.siwss vi cGs noe oe than leek oh ee 20 
Crops'vs. temperatures 00 3... aes ce ep tiled calc 38 
CUCM IR isis 05 ip enw’ minsy 9M gio Ha" satel Ri ae anc RU 252 
Ouran ee iS dias st alee pele wip ta ein coniene at tiee ites ay ene ts ae 273 
D. 
DOWDOITY.. ys sieie cis cee we woreecsin Meee pec en Wace ne . 273 
Digestion, pancreatin 00s i isk eh le cba uses e tiie nnn 359 
Disease: of ‘clovereaf weevil 350 07 iin. bo. 5 os ahaa oe 291 
Donorsy*listiol oor ieee oe, iad cole Ae ol CIC als oe 15 
E. 
Barly, Planting iv visse.'s- vy 0,0 4 5 40\b ole peat Bdoeae haunts ok aie ere eee ee 9 
Eee DIANG i. Mocs rs SPUN iiuate eaievsra x oa bee ne ERO mete ain heer rete 161, 257 


Excrement, how much per'cow. 2.7. 0..0 dee u some wei aenee eae 19 
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; F PAGE 
Peeumeestuiis, examination Of ps. /seecer ase lee hee ee gece Nes OOY 358 
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